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Reference:
Aircraft
Registration

G-BNLL

Type of Aircraft

Date of Accident

Boeing 747- 400

22 December 2013
Type of Operation

CA18/2/3/9257
Time of Accident

20:43Z

Air Transportation

Pilot-in-command Licence Type

ATPL

Age

57

Licence Valid

Yes

Co-pilot Licence Type

ATPL

Age

51

Licence Valid

Yes

Total Flying
±20 050,00
Hours on Type ±12 500.00
Hours
Total Flying
± 5700,00
Hours on Type ± 1400,00
Hours
OR Tambo International Airport (FAOR) at Gauteng in Republic of South
Africa.

Pilot-in-command Flying Experience
Co-pilot Flying Experience
Last point of departure
Next point of intended landing

Heathrow International Airport (EGLL) at London in United Kingdom.

Location of the accident site with reference to easily defined geographical points (GPS readings if
possible)

On “taxilane” Mike at FAOR
Meteorological
Information
Number of people on
board

Surface Wind: 090 ˚/08 kts, Temperature: 22˚C, Dew point: 14,˚C, Visibility:
CAVOK.
No. of people
No. of people
3+14+185
4
0
injured (On Ground)
killed

Synopsis
The British Airways aircraft B747-400, flight number BA034 with registration G-BNLL, was going to embark
on a commercial international air transportation long haul flight from FAOR to EGLL. The ATC gave the crew
instructions to push back, start and face south, then taxi using taxiway Bravo to the Category 2 holding point
for Runway 03L. During the taxi, instead of turning to the left to follow Bravo, the crew continued straight
ahead, crossing the intersection of taxiway Bravo and aircraft stand taxilane Mike. After crossing the
intersection, still being on Mike, the aircraft collided with a building. An investigation was conducted and
several causal factors were determined. Amongst others, it was determined that the crew erred in thinking
they were still taxiing on Bravo while in fact they were taxiing on Mike. This mistake, coupled with other
contributory factors such as the briefing information, taxi information, ground movement visual aids,
confusion and loss of situational awareness led to the collision.

Probable Cause/s
The loss of situational awareness caused the crew to taxi straight ahead on the wrong path, crossing the
intersection/junction of Bravo and Mike instead of following Bravo where it turns off to the right and leads to
the Category 2 holding point. Following aircraft stand taxilane Mike; they collided with a building on the righthand side of Mike.
Contributory Factors: The crew did not conduct a briefing to discuss the cleared route, nor did they refer to
the correct taxiway information in chart 10-6. In combination with the ground movement visual aids, this
created confusion and loss of situational awareness when taxiing on taxiway Bravo.
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Section/division

Accident and Incident Investigation Division

Form Number: CA 12-12a

AIRCRAFT ACCIDENT INTERIM REPORT

Name of Owner
Name of Operator
Manufacturer
Model
Nationality
Registration Marks
Place
Date
Time

: British Airways PLC
: British Airways
: Boeing Company
: B747- 400
: United Kingdom
: G-BNLL
: OR Tambo International Airport (FAOR)
: 22 December 2013
: 2043Z

All times given in this report are Co-ordinated Universal Time (UTC) and will be denoted by (Z). South
African Standard Time is UTC plus 2 hours.

Purpose of the Investigation:
In terms of Regulation 12.03.1 of the Civil Aviation Regulations (2011) this report was compiled in the
interest of the promotion of aviation safety and the reduction of the risk of aviation accidents or incidents and
not to establish legal liability.

Disclaimer:
This report is produced without prejudice to the rights of the CAA, which are reserved.

1.

FACTUAL INFORMATION

1.1

History of Flight

1.1.1 On 22 December 2013, a British Airways Boeing 747-400 with registration G-BNLL,
flight number BA034 was scheduled to embark on a commercial international air
transportation long haul flight from OR Tambo International Airport (FAOR) at
Gauteng/Johannesburg in the Republic of South Africa to Heathrow International
Airport (EGLL) at London/England in the United Kingdom.
1.1.2 The British Airways flight plan filed with the local authority indicated that flight
BA034 to EGLL was a night flight to be flown under instrument flight rules (IFR).
The estimated time of departure (ETD) was 20.45:00 UTC (22.45:00 local time).
The planned route or flight path of the aircraft was to follow multiple airways from
FAOR to EGLL with estimated time of arrival (ETA) at 06.11:00 UTC (08:11:00 local
time) on the morning on 23 December 2013.
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1.1.3 According to information obtained from British Airways, at 19.40:00 UTC (21.40:00
local time) when the flight crew (Captain - P2, Co-pilot - P1 and Senior First Officer P3) arrived at FAOR, they proceeded through immigration and went straight to the
aircraft, boarding it at 19.45:00 UTC (21.45:00 local time) with the intention to
prepare for the flight. The aircraft was standing on parking bay #6 at Alfa apron at
the time.
1.1.4 During the preparation phase, the crew (pilots and flight attendants) carried out preflight inspections with the objective to get the aircraft ready for the flight. After the
pre-flight inspections had been completed and the crew were satisfied that the
aircraft was in a safe operating condition, at 20.09:00 UTC (22.09:00 local time) the
pilots started with the taxi and take-off briefings. The purpose of the briefing was for
the pilots to discuss the taxi, take-off and flight procedures. During the briefing the
pilots shared views of critical safety information of the aerodrome (i.e. location,
layout, operations, safety and security aspects).
1.1.4.1 According to the cockpit voice recorder (CVR), during the briefing session the Copilot requested information from the Captain and Senior First Officer about
possible threats to look out for and previous experiences of FAOR. A summary of
the briefing discussion follows below.
(i)

Threats identified included pressurisation, density altitude, high speed takeoff and rejected take-off, noise requirements, air conditioning and SID.

(ii)

The expected taxi route, which was based on previous experience, was
discussed and agreed on by the crew. They expected the taxi route to be
facing tail south with the intention to use taxiway Echo, turning into taxiway
Alfa for a “full length taxi” and “to keep going the extra 200 m straight to the
end of Runway 03L”.

(iii)

The Co-pilot made an observation about the narrowness of taxiway Echo,
the possible threat at the corner when “turning into Alfa”, and the Captain
agreed. The Co-pilot then made the comment “keep the aircraft nicely on the
centreline” because he recalled a previous incident where the tail of an
aircraft of another operator (not British Airways) had got stuck in that area.

(iv)

At one point, the Captain appears not to have been too sure about taxiways
Alfa and Bravo. The doubt concerned the location where Alfa and Bravo
come together before entering Runway 03L. The Co-pilot offered the
clarification that “taxiway Bravo was full length” and “Alpha morphs into
Bravo”.

1.1.5 It appears that the crew was using the Navtech Aerodrome Overview Chart at the
time. According to the CVR, at 20.16:00 UTC (22.16:00 local time), during a period
of ±7 minutes, the crew completed the taxi and take-off briefing. The crew’s briefed
(expected) route is shown below.
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Johannesburg – O.R. Tambo International (FAOR)
26˚08ˈ01.30ˈˈS 028˚14ˈ32.34ˈˈ
Bid Air Services
Building

Taxiway Bravo
Right turn into
Taxiway Echo

Full Length
Taxiway Alfa
Runway 03L/21R

Figure 1 The expected taxi route which the flight crew discussed during the taxi and take-off briefing session

1.1.6 When ready, the boarding proceedings commenced and a total of 185 passengers
were taken on board the aircraft. With the crew included, a total of 202 occupants
were carried on board the aircraft. The boarding process was carried out with the
cabin crew greeting the passengers as they were entering the aircraft and directed
to their seats according to their boarding cards. At 20.27:00 UTC (22.27:00 local
time), when the passengers were seated, the cabin crew conducted the passenger
safety briefing.
1.1.7 At 20.28:00 UTC (22.28:00 local time) the Co-pilot transmitted to the FAOR tower.
There was no immediate response from the tower at the time. At 20.30:00 UTC
(22.30:00 local time), the cabin crew informed the Co-pilot that all the passengers
had embarked. At 20.33:00 UTC (22.33:00 local time), the ground handling
personnel reported to the crew stating “ready to do the push back”. The Co-pilot
response to the ground handling personnel was “standby”. The standby call by the
Co-pilot was made in response to the ground handling personnel asking for the
parking brake to be released.
1.1.8 At 20.34:15 UTC (22.34:15 local time), the Co-pilot transmitted to the tower:
“Speedbird BA034 ready to push-start”. At 20.34:18 UTC (22.34:18 local time), the
ATC responded with the instruction: “Speedbird BA034 start, push back and face
south”. After receiving the push and start clearance, the Co-pilot and Senior First
Officer carried out the before start checks. The Senior First Officer made a
comment “If you read I’ll check” to the Co-pilot. After the before start checks had
been completed, the crew had a discussion about the ATC instruction. The
discussion was about “facing south”.
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1.1.9 According to ATNS there was nothing strange about the ATC instruction. The
instruction was normal; as it depended on the tactical traffic management by ATC,
and the instruction could just as well have been to push back and face north. But
based on the discussion information it appears that the instruction to face south was
not what the crew had expected. According to the crew briefing, the expectation
was that they would be instructed to be “facing tail south”. The Co-pilot decided to
ask for confirmation of the instruction: “just confirm to push back and face south”
with ATC. ATC’s response was “Affirm Sir” to which he replied “Thank you”,
indicating acknowledgement of the instruction.
1.1.10 According the CVR, the following activities then followed:
(i) At 20.32:56 UTC (22.32:56 local time), the Co-pilot stated “Okay, we are clear to
push and face south starting engine #4”.
(ii) At 20.33:50 UTC (22.33:50 local time), engine #3 was started.
(iii) At 20:35:05 UTC (20.35:05 local time), engine #2 was started.
(iv) At 20:36:27 UTC (22.36.27 local time), engine #1 was started.
1.1.11 After all 4 engines had been started, the Co-pilot initiated “before taxi checks”. The
Captain then commenced with before taxi checks. At 20:38:31 UTC (22.38:31 local
time), after completion of the before taxi checks, the Co-pilot called “Speedbird 34
requesting taxi” to which ATC responded “Speedbird 34, taxi Bravo to Cat 2 holding
point, Runway 03L”. The Co-pilot then read back “Bravo to Cat 2 holding point,
Runway 03L, Speedbird 34”.
1.1.12 The conditions inside the cockpit were as follows:
(i) The Co-pilot (Handling Pilot/Pilot Flying) was seated on the starboard (right)
side. He was handling the aircraft.
(ii) The Captain (Monitoring Pilot) was seated on the port (left) side. He was the
monitoring pilot with the role of assisting the Co-pilot.
(iii) The Senior First Officer (relief/heavy pilot) was seated at the back of the Co-pilot
and Captain.
1.1.13 According to the Captain’s statement: “The aircraft remained on what was perceived
to be still taxiway Bravo. The taxiway edge lights illuminated in a continuous straight
line with no signage indicating the change of the two taxiways Bravo & Mike. Also,
some of the green centreline lights on taxiway Bravo were not illuminated in
sequence thus leading to a false perception that the aircraft is still on taxiway Bravo.
However, during the taxi while going through the before take-off procedure and
checklist, after we entered the taxiway Mike, the Co-pilot voiced a concern about
the width of the taxiway Mike and proximity of the building on the right side of the
taxiway. The Co-pilot could not judge the proximity of the aircraft from the building
because of the strong apron background glare”.
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1.1.14 According to the CVR, at 20.43:56 UTC (22.43:56 local time) the ATC made a call
to the crew saying “Speedbird 34, Tower”. After the response from the crew
“Speedbird 34, go ahead” the ATC instruction was “Just hold position”. It was then
that the Captain responded stating “We actually hit something here. Standby
please”, which was exactly the time the aircraft collided with a building. The
starboard (right side) wing impacted the building, causing ruinous damage to both
the aircraft and the building. The wing was found wedged in the brick halls of the
Bid Air Services building.
1.1.15 According to ACSA, at the time when the Captain made the transmission to ATC
about the aircraft hitting something there was an aerodrome rescue and fire fighting
services (ARFF) vehicle identified as Foxtrot Tango Lead (FTL) listening to all the
transmissions. After the ARFF personnel of FTL heard the transmission between
BA034 and the tower, hence they immediately transmitted to Tower. The ATC then
gave them instructions stating “Can you just respond to Bravo Cat 2 for British
Airways”. The explanation from ATC to ARFF was that the “British Airways aircraft
taxied past taxiway Bravo, the Cat 2, toward Mike apron”. That was when FTL
drove to Mike where they found the aircraft being involved in the accident.
1.1.16 While FTL was driving to the scene, the ATC activated the crash alarm with the
intention to dispatch FAOR ARFF to the accident. According to ACSA, the ARFF
fire fighting trucks departed to the accident from different substations. When arriving
on Mike, they secured the accident scene jointly with FTL. After arriving on the
accident scene, it was evident that the fire and rescue operation needed careful cooperation between all parties involved.
1.1.17 The Captain stated that almost immediately after the aircraft had collided with the
building the cabin crew made a call to the cockpit and reported information of the
fuel leak being observed on the starboard (right side) wing. The cabin crew was
waiting for the crew to give instructions to evacuate. The response from the cockpit
first in this regard was to “get ready for a full evacuation”. The instruction was then
changed that “normal disembarking will be conducted”. While the cabin crew was
waiting for final order to disembark, all the passengers remained in their seats and
observed the ARFF operations outside.
1.1.18 The evidence from the ARFF shows that at the time when they arrived on the
accident scene, they found that the aircraft’s engines were still running. The ARFF
made a transmission to the tower and reported the engine situation. They requested
a complete engine shut-down before foam could be sprayed on the damaged
starboard wing and building. According to the CVR, the crew heard the transmission
and responded to the tower stating “We’re going to switch off the engines as soon
as we have the auxiliary power unit (APU) going”. Only after the APU being
switched on and engines shut down could the ARFF start to spray the foam on the
fuel spillage to reduce the risk of fire.
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1.1.19 According to ACSA, after the ARFF had completed the foam spraying to secure the
scene, the crew made the decision to allow the passengers to disembark from the
aircraft. The disembarkation was done through the rear cabin door #5 (left side). No
escape slide was deployed, because they had arranged for the ground handling air
step vehicle to be used. All the occupants on board the aircraft survived the
accident without anyone sustaining any injury.
1.1.20 The evidence was that the situation for the people inside the damaged building was
a little more serious. There were a total of 4 BidAir Services employees on duty
inside the building at the time, and all 4 employees sustained minor injuries in the
accident.
1.1.21 The actual route followed by the crew after it had been confirmed, but not followed
as instructed by ATC, is shown below:
Johannesburg – O.R. Tambo International
(FAOR)
26˚08ˈ01.30ˈˈS 028˚14ˈ32.34ˈˈ

FAOR ATC Tower

Apron Alfa – Bay #6

Taxiway Bravo

BidAir Services
operations Building

Threshold – Runway 03L

Taxilane Mike

Figure 2 Actual taxi route which the pilots followed before the collision with the Bid Air Services Building
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Figure 3 The aircraft starboard wing wedged in the Bid Air Services Grooming Operations Building

1.2

Injuries to Persons
Injuries
Fatal
Serious
Minor
None

Pilot
3

Crew
14

Pass.
185

Other
4
-

1.2.1 Injuries to aircraft occupants:
1.2.1.1 A total of 202 occupants were carried on board the aircraft. All the occupants
survived the accident and none sustained any injury.
1.2.2 Injuries to the BidAir Services Employees:
1.2.2.1 A total of 4 BidAir Services employees were injured as a result of the accident
while on duty inside the building. According BidAir Services, the injured employees
were taken to a medical clinic at the airport terminal for assessment immediately
after the accident. It was determined that the injuries were minor.
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1.3

Damage to Aircraft

1.3.1 The aircraft sustained substantial damage in the accident.

Damage was caused to the
leading edge of the starboard
wing.

Figure 4 Damage caused to the starboard wing of the BA034 aircraft

1.4

Other Damage

1.4.1

Damage to BidAir Services Operations Building:

1.4.1.1 Other damage caused was to the BidAir Building. The building was situated in the
ground movement area on the south-eastern side of the aerodrome, between Mike
on its eastern side and the super south gate roadway on its western side. The
BidAir Services Building is shown below as indicated on the aerodrome chart:

BidAir Service
Building

Figure 5 FAOR Aerodrome Chart showing location of BidAir Services Building
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1.4.1.2 The investigation determined that the aircraft taxied facing south using taxiway
Bravo and crossed the intersection straight onto Mike. The aircraft then taxied on
Mike, where the starboard wing of the aircraft impacted the eastern side of the
second floor of the BidAir Services building. The magnitude of the impact caused
substantial damage to the building and facilities, as follows:

BidAir Service
Building

Starboard Wing

Light Mast

1.4.1.2.1 The first point of impact was determined to be a light mast installed next to the
eastern side perimeter fence of the building. The light mast was cut at the same
height as where the wing sliced through the hall. The remaining piece of the light
mast was found standing at a distance of ±5 to10 meters from the building.

Bid Air Services
operations Building
Light Mast

Figure 6 Light Mast damaged in the accident
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1.4.1.2.2 The second point of impact was the halls on the eastern side of the building. The
upper eastern hall was completely destroyed from the corner of the building.

Figure 7 Damage sustained by the BidAir Service Build

1.4.1.2.3 The debris of the building and light mast was found scattered on the premises.
The starboard wing was visibly wedged in the building halls.

Figures 8 and 9 BA034 wing wedged in the building halls and debris of building material

1.4.1.2.4 It was observed that a substantial amount of fuel from the wing was spilled
inside and outside the building. The building was subsequently declared unsafe
for use as a result of the accident.
1.4.1.2.5 There were several BidAir Services vehicles in the parking area around the
premises of the building. There is no evidence of information that any of the
vehicles sustained damage. However, due to the fuel spillage and fire risk, all the
vehicles were removed to safety immediately.
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1.4.2

Damage to the environment:

1.4.2.1 Owing to the collision with the BidAir Services building, a large quantity (kilograms)
of fuel was spilled, which caused extensive environmental damage.

R/H Outboard
Engine

Figure 10 Fuel spillage and fire fighting agent (foam) stains on building hall and grass below the
point where the wing came to a stop.

1.4.2.2 The evidence was that the large quantity of fuel spillage filtered through the grass
into the soil off the parameter fence of the building. In order to correctly determine
the extent and nature of environment damage, the Operator (British Airways) in
consultation with ACSA immediately contacted a locally based service provider,
namely HazRisk Solutions. The service provider had to carry out an environmental
damage assessment. The result of the assessment was that a jet-fuel spillage soil
remediation was required.
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1.4.2.3 On 23 to 25 January 2014, HazRisk Solutions performed the soil remediation
process. The last work was completed on 3 March 2014.

Figure 11 and 12 Remediation of the fuel spillage area

1.4.2.4 According to the HazRisk Solutions Report, the remediation process included the
removal of contaminated grass and building rubble from the accident site.
Thereafter manual digging was done to expose a fibre-optic line in the ground.
Other risk areas also had to be identified first before they could start with
excavating contaminated soil to depths of 1.5 m to 1.8 m. However, during the
remediation process, several challenges were identified:
1.4.2.4.1 There was contamination in the storm water drains that needed to be pressuresprayed clean.
1.4.2.4.2 There was contamination of sewage and water that needed a clean-up.
1.4.2.4.3 The Project Manager of HazRisk had discussions with ACSA Officials into the
“no plans” issue of the electrical power supply cables underground in the area of
work. To assist a decision was made to involve an electrical contractor to help
with underground cable detector equipment to carry out detection of electrical
cables. It was suspected that 11,000 volt cables (x2) were found within the
remediation area (also not on the plans). The inadequate electrical infrastructure
plans provided by ACSA posed the following risk:
Note: In terms of ICAO, Aerodrome Design and Operations Manual, Chapter 8
(Electrical Systems) it states that “The safety of operations at aerodromes
depends on the quality of the supplied power. The total electrical power
supply system may include connections to one or more local generating
facilities and to a distribution network including transformers and
switchgear”.
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Figure 13 Electrical and Fibre Optic cables detected underground
1.4.2.4.4 In terms of aviation safety, the information simply shows that it is essential for
ACSA to have identified the 11,000 volts electrical cable on the electrical
infrastructure plans. The reason for this is if the identified electrical cable was one
supplying power to the air navigation facilities (i.e. aerodrome visual aids and
radio navigation aids). The apparent risk of damaging the cable would have
resulted in equipment failure which could have exposed the crews of the aircraft
flying to hazardous condition of inadequate visual and radio navigation aids.
1.4.3 After the remediation process had been completed, ACSA carried out inspections of
the area. ACSA was satisfied with the remediation process. See attached complete
reports explaining the activities of the remedial process.
Note: At the time of the investigation being conducted, the SACARS did not cover
damage to the environment caused by the aviation industry. As such there is
no formal or legislative rule of the CAA to give guidance in this regard.
However, it appears that the CAA is in the process to develop relevant
regulations to address the situation. However, in the absence of the aviation
regulations being promulgated the matter is in the hands of the Department
of Environmental Affairs.
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1.5

Personnel Information

1.5.1 Captain (Monitoring Pilot)
Brief summary of pertinent information concerning the Captain:
Nationality
Licence Number
Licence valid
Simulator Check
Ratings
Medical Expiry Date
Restrictions
Previous Accidents

Irish
Gender
Male
Age 57
UK/AT/232324J/A Licence Type
ATPL
Valid
Type Endorsed
Yes
November 2013
Line Check
November 2012
Instrument and Night
Class 1 – 16 February 2014
VNL – corrective spectacles and carry a spare set of
spectacles.
FHA – functional hearing assessment required within 3
months of renewal/revalidation medical.
None

Flying Experience:
Total Hours
Total Past 90 Days
Total on Type Past 90 Days
Total on Type

±20 050.00
240.10
240.10
±12 500.00

1.5.1.1 According to British Airways, the Captain started his aviation career flying an
assortment of aircraft (light and utility). When employed by them he flew as First
Officer on the B747 Classic fleet aircraft. He was then appointed in the post of
Captain on the B747-400 series.
1.5.1.2 The records show that while in the employment of British Airways, he was involved
in two incidents on the B747-400 aircraft. These two incidents were of a technical
nature (engine failure and equipment overheat), both followed by safe landings.
1.5.1.3 On the flight in question, the Captain was seated on the port side in the cockpit.
His role was that of monitoring pilot (P2), having the responsibility to undertake the
non-handling activities including communication with ATC during the taxi.
1.5.1.4 The Captain was familiar with FAOR. He had visited the airport a total of 7 times in
the last 2 years on air transportation flights. During the visits his previous
experience was that taxiway Alpha was used about 80-90% of the time for
Runway 03L. However, on the day in question it was his first visit accompanied by
the Co-pilot and Senior First Officer.
1.5.1.5 In as far as relevant training is concerned, the evidence is that he received
Simulator Check on Line Orientated Evaluation (LOE) during November 2013.
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1.5.2 Co-pilot (handling pilot)
Brief summary of pertinent information concerning the Co-pilot:
Nationality
Licence Number
Licence valid
Simulator Check
Ratings
Medical Expiry Date
Restrictions
Previous Accidents

British
Gender Male
334346 D.A
Licence Type
Yes
Type Endorsed
October 2013
Line Check
Instrument and Night
Class 1 – 18 February 2014
None
None

Age 51
ATPL
Yes
December 2012

Flying Experience:
Total Hours
Total Past 90 Days
Total on Type Past 90 Days
Total on Type

±5700.00
203.45
203.45
±1400.00

1.5.2.1 According to British Airways, the Co-pilot started his aviation experience in April
2004. Before his employment by British Airways, he flew SD3-60 and B737300/500 aircraft). He was then appointed on the B747- 400 fleet by British
Airways.
1.5.2.2 The records show that the Co-pilot had not been involved in any incidents
previously.
1.5.2.3 On the flight in question, the Co-pilot was seated on the starboard side in the
cockpit. His role was that of handling pilot (P1,) having the responsibility to
undertake handling activities including communication with ATC. As regards
communication, the Co-pilot called ATC for the purpose of pushback and initial taxi
clearance only.
1.5.2.4 The Co-pilot was familiar with FAOR. He had visited the airport 6 times in the past
2 years on air transportation flights. His previous experience was that taxiway Alfa
was used when cleared for take-off from Runway 03L. It was also his first flight
from FAOR with the Captain and Senior First Officer.
1.5.2.5 The Co-pilot also received Simulator Check on Line Orientated Evaluation (LOE)
during October 2013.
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1.5.3 Senior First Officer (Relief Pilot)
Brief summary of pertinent information concerning the SFO:
Nationality
Licence Number
Licence valid
Simulator Check
Ratings
Medical Expiry Date
Restrictions
Previous Accidents

British
Gender
Male
GBR327949J.A
Licence Type
Yes
Type Endorsed
September 2013 Line Check
Instrument
Class 1 – 15 July 2014
None
None

Age 36
ATPL
Yes
March 2013

Flying Experience:
Total Hours
Total Past 90 Days
Total on Type Past 90 Days
Total on Type

±10 800.00
180.44
180.44
±7 800.00

1.5.3.1 According to British Airways, the Senior First Officer was employed by them in
2000. He initially flew the B747 before being transferred to the B747- 400.
1.5.3.2 The records show that the Senior First Officer was involved in one incident
previously on the B737 aircraft. The incident was weather related.
1.5.3.3 The Senior First Officer was seated behind the Captain and Co-pilot in the cockpit.
He was the relief/heavy pilot (P3). His role was to assist the Captain and Co-pilot
when required.
1.5.3.4 The Senior First Officer was also familiar with FAOR. He had visited the airport 3
times in the past 2 years. The First Officer’s last visit was during October 2013. He
also noted that taxiway Alfa was used for Runway 03L.
1.5.3.5 The Senior First Officer also received a Simulator Check on Line Orientated
Evaluation (LOE) during September 2013.
1.5.4 British Airways Crew Training:
1.5.4.1 According to British Airways, all 3 pilots had received B747 conversion course
training on practice in taxiing with emphasis on ground handling. Johannesburg
(FAOR) was also included in the course details, but not taxiing:
(i) The B747 simulator check training mentioned above which they received
included Line Orientated Evaluation (LOE) based on Johannesburg (FAOR).
The LOE started with the aircraft holding short of Runway 03L/21R, but did not
include the taxi phase.
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(ii) The B747 simulator check training also contained a briefing module designed
to manage risks in terms of the 6 elements of their Flight Operations Safety
Plan.
(iii) There was a briefing module also which highlighted causes of loss of
situational awareness, distractions, confirmation bias, misunderstanding R/T
and not resolving ambiguity.
(iv) The briefing also prompted a discussion on how to share mental picture, use
charts, use correct R/T, avoid unnecessary tasks and stop if in doubt.
1.5.4.2 The three pilots also attended a Leading Flight Safety (LFS) course on nontechnical factors that influence operational performance:
(i)

LFS 1 - building situational awareness, and

(ii)

LFS 2 - identifying threats.

1.5.4.3 The three pilots were evaluated successfully on the above training.
1.5.5 Cabin Crew Information:
1.5.5.1 The attestation information of each cabin crew member carried on board the B747
aircraft is listed below.
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.

Attestation Number

Issue Date

Validity

Age

Gender

Medical

GBR-97-GB441-850546
GBR-05-GB441-116923
GBR-06-GB441-121668
GBR-93-GB441-714625
GBR-94-GB441-724269
GBR-94-GB441-738503
GBR-97-GB441-831101
GBR-98-GB441-859044
GBR-98-GB441-870086
GBR-98-GB441-876953
GBR-98-GB441-876974
GBR-90-GB441-612837
GBR-90-GB441-680172
GBR-90-GB441-698903

26 December 1997
4 March 2005
3 March 2006
4 February 1993
18 May 1994
31 July 1994
9 June 1997
13 February 1998
29 May 1998
26 June 1998
12 June 1998
21 January 1990
23 February 1990
13 January 1990

Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

32
21
25
43
45
44
43
39
40
44
43
50
40
48

Female
Female
Female
Female
Female
Male
Female
Female
Male
Female
Male
Female
Male
Male

Medically Fit
Medically Fit
Medically Fit
Medically Fit
Medically Fit
Medically Fit
Medically Fit
Medically Fit
Medically Fit
Medically Fit
Medically Fit
Medically Fit
Medically Fit
Medically Fit

1.5.5.2 As already mentioned, there were a total of 14 cabin crew members. The cabin
crew’s duties and responsibilities were related to the safety of passengers.
1.5.5.3 The evidence shows that at the time of the accident, all the cabin crew were
seated at their assigned stations (manning the doors) on both decks of the aircraft.
They were ready for the take-off.
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1.5.5.4 The cabin crew were given relevant information of their individual performance and
functions during the emergency situation. The investigation could not find any
anomaly in the cabin crew’s duties and performance, as these were unrelated to
the accident.
1.5.6

Crew Duty and Rest Time Period:

1.5.6.1 The duty roster of the crew shows that they started duty at 19.45:00 UTC
(21.45:00 local time). It was an hour before commencement of the scheduled flight
time at 20.45:00 UTC (22.45:00 local time). The crew reported that they were well
rested in the hotel prior to the flight. The crew was picked up from the hotel at
±18.50:00 UTC (20.50:00 local time) an hour before duty starting time. They were
transported to FAOR by bus.
1.5.7

Air Traffic Controller (ATC):
Nationality

South African

Licence Number
Medical Expiry Date

ATS 0837
Class 3
31 July 2015

Gender

Male

Age
32
Air Traffic Controller
06 June 2005

Licence Type (issue Date)
AD Issue Date

20 April 2007

Instructor Issue Date
Language Issue

15 August 2007

25 November 2011

Language Prof

Level 6

Validated Ratings
Ratings

AD

Unit

FAOR

Position

AD

Last Prof
16 May 2013

Expiry Date
15 May 2014

Instructor Ratings
Ratings

AD

Unit

FAOR

Position

AD

Grade

2

Examiner

No

1.5.7.1 According to air traffic and navigational services (ATNS), the ATC duties and
responsibility were reviewed against the air traffic service unit’s (ATSU), station
standing instructions (SSI), and it was determined that the ATC performance was
unrelated to the accident.
1.5.7.2 The ATC was providing ground movement control services to the crew of BA034.
According to ATNS the ATC duty time was as follows:
(i)

The ATC was authorised to exercise the privileges of the ratings included on
his licence at FAOR. He performed his duties in compliance with the
applicable regulation. On the night in question, he was assigned to carry out
duty at tower west sector.

(ii)

On 22 December 2013, the ATC’s sign-on time to start duty was at 19.00:00
UTC (21.00:00 local time). He was on the night shift, which was going to last
up to sign off time at 05.45:00 UTC (07.45:00 local time) the next day on 23
December 2013. According to ATNS, the ATC’s time since last sign-off was
48 hours and the number of days since he was last off was one day.
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(iii)

At the time of the accident 20.43:56 UTC (22.43:56 local time), the ATC had
been on duty for 1 h 43 min 56 sec since sign-on time.

1.5.7.3 The investigation determined that the ATC complied with the applicable SSI
requirements. He issued clear and unambiguous push-back, start and taxi
clearances to BA034 during their communication. The clearances were read back
correctly by the crew (Captain and Co-pilot).
1.5.7.4 The work load of the ATC was considered to be reasonable that night. The ATC
was controlling a total of 10 aircraft from the time that the crew of the BA034
transmitted stating that they were about to push back and start up to the time of
the accident:
(i) A total of 8 aircraft (i.e. BA034, Emirates766, SAA375, Martinair086,
Comair620, ZS-ZWR, SAA236, SAA374, Mauritius847 and Comair626) were
on the ground movement area and getting ready to depart from FAOR.
(ii) The remaining 2 aircraft were in the approach for landing.
(iii) The tower tape (communication between ATC and the aircraft) shows that
only BA034 was given instruction to push back and start facing south using
taxiway Bravo to Runway 03L at the time in question.
1.5.7.5

According to the ATC, his intention was to clear Emirates766 ahead of BA034.
He looked to see where BA034 was before clearing Emirates766 on taxiway
Alfa. He then gave the Emirates766 clearance from Echo #3 to push back and
start facing east.
Note: BA034 received its taxi clearance first, before Emirates766.

1.5.7.6

CA 12-12a

According to the ATC, who stated that while both aircraft were taxiing to the
holding positions (Cat 1 & Cat 2):
(i)

He was looking to see where the BA034 was on taxiway Bravo.

(ii)

When he realised could not see the aircraft on Bravo, he decided to look
on the A-SMGCS (ground radar) to see if he could find the aircraft.

(iii)

He noticed a “squawk” leading to apron Mike. This was the time he
realised that BA034 had taxied past taxiway Bravo toward Mike.

(iv)

He then immediately transmitted to British Airways aircraft giving
instruction to hold their position, meaning stop. But it was too late
because the crew responded almost immediately reporting that they had
collided with the building.

(v)

He immediately pressed the crash alarm to dispatch the emergency
services to the location of the accident.
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(vi)

He compiled an accident report, MOR and filled in the occurrence
register/log in the tower.

(vii)

All relevant parties, including the local investigation authority having the
jurisdiction, were notified of the accident.

(viii) He complied with all applicable procedures relevant to the event (i.e. SSI,
Standard and Procedure Manual/LOAs/Directives etc).

Figure 14 Daytime picture of the conditions inside the tower and ATC’s view over FAOR
1.5.8 Aerodrome Rescue and Fire fighting Services (ARFF):
1.5.8.1 According to ACSA, the sequence of events of the ARFF response to the accident
was as follows.
(i) The ARFF first responders stated: “We completed RWY inspection at 22:40
(20.40 UTC) and vacated via taxiway Bravo. We then gave way to BA034 that
was in front of us on Bravo. We proceeded to the Swiss Port fire station. At
22:43 (20.43 UTC) while in the vehicle we overheard the BA pilot said – I think
I’ve hit something. The ATC activated the crash alarm during that time we
proceeded to the aircraft from Swiss Port sub-station”.
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1.5.8.2

ARFF Duty Time:

1.5.8.2.1 The ARFF duty time was divided into 4 shifts with 24-hour coverage per day. On
22 December 2013, the ARFF’s sign-on time was 16.00:00 UTC (18.00:00 local
time). They were on a 2-day night shift duty schedule. On 23 December 2013
the sign-off time was 04.00:00 UTC (06.00:00 local time). The ARFF had been
on duty for 4 hours 43 minutes.
1.5.8.2.2 The number of ARFFs responding during an aircraft accident will be as per the
accident emergency management system (AEMS) procedure. Whenever
additional ARFF personnel are required, it will be from the neighbouring fire
brigades as per the signed manual of understanding (MOU). However, in this
case only the ARFF of FAOR was utilised to respond to the emergency situation.
1.5.8.3

ARFF Runway and Taxiway Inspection:

1.5.8.3.1 According to the ACSA Runway and Taxiway Inspection Form FR8 001, the
ARFF in FTL carried out a runway and taxiway inspection prior to the accident.
The FTL performed the inspection from 20.00:00 UTC to 20.40:00 UTC
(22.00:00 to 22.40:00 local time). The ARFF observed that the taxiway lights
were “acceptable”. After completing the inspection, FTL reported to Tower “03L
clear and serviceable”.
Note: No centreline lights or signage were reported as unserviceable on taxiway
Bravo during the inspection.
1.5.8.4

After FTL performed the runway and taxiway inspection, they vacated the airside
near the intersection of Bravo and Mike to the Swissport Station. Thereafter they
received information that the aircraft was involved in the accident and went to
the scene.

1.5.8.5

The duties and responsibilities of the ARFF relevant to the emergency situation
were assessed with the aim to determine if they had complied with all procedural
requirements. The evidence was that they had complied with the provisions of
the applicable procedures.

1.5.8.6

However, it was found was that 2 taxiway centreline lights were unserviceable
and that the illuminated information sign – taxiway location sign on the left hand
side of Bravo – was also unserviceable. The A-SGMCS system recording
showed that the ARFF vehicle drove past the area of the unserviceable centre
line lights and information signage, but they did not report it to the relevant party.
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1.6

Aircraft Information

1.6.1 Airframe:
Type
Serial Number
Manufacturer
Date of Manufacture
Total Airframe Hours (At time of Accident)
Last Phase Inspection(Date/Hours & Cycles)
Hours & Cycles since Last Phase Inspection
C of A (Issue Date)
C of R (Issue Date) (Present owner)
Operating Categories

B747-400
24054
Boeing Company
Unknown
110 578.00 Hours
1A Check
4 December 2013
242.00 Hours

12 832.00 cycles
110 336.00 hours
12 805.0 cycles
27.00 cycles

19 May 2008
13 June 1990 British Airways PLC
Part 121 – Air Transportations Operation

1.6.2 Engine: No. #1 (Starboard R/H – Outboard)
Type
Serial No.
Date of Installed
Hours & Cycles since New (HSN & CSN)
Cycles since Hot Section Inspection
(CSHSI)

Rolls Royce RB211-524G219-11
13222
30 November 2009
110 336.00 Hours 12 805.00 cycles
18 514.00 Hours

2 019.00 cycles

1.6.3 Engine: No. #2 (Starboard R/H – Inboard)
Type
Serial No.
Date Installed
Hours & Cycles since New (HSN & CSN)
Cycles since Hot Section Inspection
(CSHSI)

Rolls Royce RB211-524G219-11
13420
6 July 2013
70 229.00 hours
10 663.00 cycles
1 614.00 hours

181.00 cycles

1.6.4 Engine: No. #3 (Port L/H – Outboard)
Type
Serial No.
Date Installed
Hours & Cycles since New (HSN & CSN)
Cycles since Hot Section Inspection
(CSHSI)

Rolls Royce RB211-524G2T19-11
13012
26 September 2011
85 983.00 hours
13 463.00 cycles
10 045.00 hours

1 108.00 cycles

1.6.5 Engine: No. #4 (Port L/H – Inboard)
Type
Serial No.
Date Installed
Hours & Cycles since New (HSN & CSN)
Cycles since Hot Section Inspection
(CSHSI)
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Rolls Royce RB211-524G219-11
13700
25 October 2011
63 008.00 hours
7 625.00 cycles
9 266.00 hours

1 028.00 cycles
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1.6.6 The aircraft documentation (e.g. certificate of registration, certificate of airworthiness,
radio station licence, mass and balance etc.) which was carried on board the aircraft
was checked during the investigation process and found to be valid.
1.6.7 The aircraft maintenance information was obtained from British Airways. The
maintenance information received shows that the aircraft was properly maintained
and the documentation was in order.
1.6.8 The aircraft was found to be airworthy. No defect, malfunction or any system failure
was experienced prior to the impact. However, an issue was identified with the CVR
running time. The CVR running time did not fully correspond to the running time of
the tower tape download relevant to the determination of the sequence of events.
This issue was only discovered when analysing both transcripts in the investigation.
1.6.9 Aircraft Weight:
1.6.9.1 According to the British Airways Load Sheet Report, on 22 December 2013 at
20.05:49 UTC (22.05:49 local time) there was a special load notification to the
Captain. At 20.39:39 UTC (22.39:39 local time) the load sheet was checked and
approved.
1.6.9.2 The load sheet report shows that the aircraft take-off weight was 321 880 kg and
taxi weight 322 690 kg. Both the take-off and taxi weight were within limits.
1.6.10 Aircraft Fuel Status:
1.6.10.1 According to the aircraft load sheet, on 22 December 2013 at 19.03:00 UTC
(21.03:00 local time) the aircraft was refuelled with Jet A-1 at FAOR.
1.6.10.2 According to the aircraft load sheet, the aircraft fuel status before refuelling
totalled 18 125 litres (14500 kg). A total of 125 672 litres (100 537,6 kg) was then
uplifted.
1.6.10.3 According to the aircraft load sheet, at 20.39:42 UTC (22.39:42 local time) after
the refuelling had been completed, there was a total of 143 797 litres (115 037.6
kg) on board. The fuel was carried as follows:
(i) Centre Tank = 4653.75 litres (3 723 kg)
(ii) Tail Tank = zero
(iii) Wings = 139 096.25 litres (111 277 kg)
1.6.10.4 Fuel Spillage:
1.6.10.4.1 The evidence shows that the starboard wing of the aircraft sustained substantial
damage in the accident. Due to the damage sustained there was a fuel spillage
from the wing.
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1.6.10.4.2 According to the British Airways, the actual quantity of fuel lost from the aircraft
was estimated by their engineering department to be approximately 1250 litres
(1000 kg).
1.6.10.4.3 They were of the opinion that the fuel delivery vehicle (bowser) actually
offloaded a total of 3713 litres (2970.4 kg) more than had been loaded for the
flight. But they believe that this was an administrative error, and that the location
of the damage on the aircraft would have limited the actual fuel that could be
lost from the tank to 5000 litres (4000 kg).
1.6.10.4.4 According to Engen fuel delivery receipt, it states that the defueling took place
on 27 December 2013 at FAOR. A total of 18 060 litres (14448 kg) was defueled
from the aircraft.
Note: Fuel calculation according to British Airways information:
Is 143 797 Litres – 3713 Litres = 140 084 Litres (total quantity)
Is 140 084 Litres – [± 1000 Litres – defueled] = 139 084 Litres (fuel
remaining)
Note: Fuel calculation according to Engen Records:
Is 18 125 Litres + 125 672 Litres = 143 797 Litres (total quantity)
Is 143 797Litres – [18 060 Litres – defueled] = 125 733 Litres (fuel remaining)
NB: Error difference between two [139 084 Litres – 125 733 Litres = 126 351
Litres – remaining fuel after defueling]
1.6.10 Transponder:
1.6.10.1 According to the CVR transcript information, the time of the before start checks,
the status of the transponder was checked. The A-SMGSC (ground radar) shows
that the transponder code reply was decoded “2656” and appeared on the ATC
monitor/screen, thus positively identifying the aircraft while taxiing on Mike. No
anomaly was reported as the system operation shows that it was serviceable.
1.6.11

Flight Data Recorders: There was an issue identified with the CVR’s running
time. The CVR’s running time did not fully correspond to the running time of the
tower tape download relevant to the determination of the sequence of events.
The issues were identified when analysing both transcripts during the
investigation.
Note: Also, the same issue was identified by British Airways between the
conversation times of the flight deck area mike and Intercom. The times
against entry from the start of the recording had a discrepancy between
the two recordings of approximately 3 min 57 seconds.

1.6.12 The evidence was that no aircraft part, system, operational process or performance
limitation had any bearing on the accident.
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1.7

Meteorological Information

1.7.1 The following weather data at the time and place of the accident was obtained from
the crew of the aircraft:
Wind direction
Temperature
Dew point

090˚
22˚C
14˚C

Wind speed
Cloud cover

08 kts
Nil

Visibility
Cloud base

CAVOK
Nil

1.7.2 The following weather data at the time and place of the accident was from weather
bulletin for JNB (FAOR) – Johannesburg at 20.17:00 UTC (22.17:00 local time):
Wind direction
Temperature
Dew point

080˚
24˚C
13˚C

Wind speed
Cloud cover

04 kts
Nil

Visibility
Cloud base

CAVOK
Nil

1.7.3 The accident took place at night after moonrise. Due to the prevailing natural light
conditions (darkness) at the time, the crew largely depended on the available
artificial lighting (i.e. aircraft lights, taxiway lights, taxiway markings and signage),
which are ground movement light sources to assist the taxiing aircraft.
1.7.4 Apart from the “strong apron background glare” identified by the Captain. The
investigation determined that the weather conditions prevailing on the day and time
of the accident did not play any significant role.
1.8

Aids to Navigation

1.8.1 Aircraft Navigation Equipment:
1.8.1.1 The aircraft’s navigational equipment was as per the approved minimum
equipment list (MEL). The crew did not report any defect or malfunction
experienced with the aircraft navigation equipment. The aircraft’s navigational
equipment was in a serviceable condition.
1.8.1.2 The aircraft was also equipped with a transponder used for navigational purposes.
According to the cockpit communication, the Captain switched on the transponder
before taxiing from Alfa apron. The transponder was important as it enabled ATC
to identify the signal “squawk” received from it on the A-SMGCS system (ground
radar).
1.8.2

Aerodrome Navigation Equipment:

1.8.2.1 The aircraft was to be flown under instrument flight rules (IFR) from FAOR to
EGLL. However, during the taxi for take-off to Runway 03L the aircraft was
involved in the accident. The aerodrome navigation aids used in this regard were
limited to the A-SMGCS (ground radar) system only. Though not fully
commissioned, the evidence was that the A-SMGCS system was serviceable.

CA 12-12a

11 JULY 2013

Page 26 of 130

1.9

Communications

1.9.1

The aircraft’s communications equipment and its effectiveness:

1.9.1.1 The aircraft had very high frequency (VHF) and high frequency (HF) transmitter
radio equipment installed. The radio communication equipment fitted was in
accordance with the approved Minimum Equipment List (MEL). No reports of any
defect or malfunction experienced with the radio communication equipment were
reported. The aircraft radio communication equipment was serviceable.
1.9.1.2 With the VHF radio equipment installed, the crew could communicate with ATC by
means of microphone, with cabin crew by means of passenger assist (PA) and the
passengers by means of the aircraft’s intercom system.
1.9.1.3 The radio transmission and reception of the VHF communication between the
aircraft and ATC was determined to be normal throughout the duration of the
recording.
1.9.1.4 According to the CVR, all communication between the crew and ATC prior to the
accident was transmitted on 121.9 MHz (ORT Ground Control). At the time of the
accident the ATC gave instruction to the crew to communicate with ARFF. No
anomaly identified with the communication was identified.
1.9.2 The Air Traffic and Navigation Services (ATNS) of South Africa is responsible for
managing the operations of FAOR ATSU. The ATSU communication facilities
available at FAOR as per AIP are as follows:
Service Designator
APP
APP
APP
APP
ACC
ACC

Call Sign
JHB Radar West
JHB Radar South
JHB Radar East
JHB Radar Director
JHB Area North
JHB Area South

FIS

JHB Info North

FIS

JHB Info South

FIC/ACC RSR
TWR West
TWR East

JHB Central Info Control
Tower West
Tower East

SMC
Clearance Delivery

ORT Ground
Clearance Delivery

Apron
Apron
ATIS
ATIS

ORT Apron
ORT Apron

Frequency (MHz)
123.7 MHz
124.5 MHz
124.5 MHz
121.4 MHz
126.7 MHz
128.3 MHz
126.7 MHz
127.4 MHz
126.7 MHz
119.5 MHz
126.7 MHz
120.3 MHz
118.1 MHz
118.6 MHz
121.9 MHz
121.7 MHz
121.9 MHz
122.65 MHz
123.05 MHz
115.2 MHz
126.2 MHz

Hours of Operation
Daily 0500-1700
H24
H24
As required
H24
Daily 0430-1800
Daily 1800-0430
Daily 0430-1600
Daily 1600-0430
Daily 0600-1400
Daily 1400-0600
H24
Daily 0400-1900
Mon-Fri 0500-1700
Sat 0700-1600
Sun 0700-1700
H24
Mon-Fri 0400-1830
Sat/Sun 0500-1830
H24
H24
H24
H24

Note: The crew was communicating with SMC on frequency VHF 121.9 MHz. There was
no proof of any anomaly experienced with ATNS communication facilities at the
FAOR. The ATSU communication facilities were all serviceable.
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1.10 Aerodrome Information
Aerodrome Location
Aerodrome Co-ordinates
Aerodrome Elevation
Runway Designations
Runway Dimensions
Runway Used
Runway Surface
Approach Facilities

OR Tambo International Airport (FAOR)
S260801,30 E0281432,34
5558 feet
03L/21R
03R/21L
4418 x 60
3400 x 60
03L
ASPH
VOR, NDB, ILS, Radar, PAPI and lighting.

1.10.1 The aerodrome information included in the column above was obtained from the
South African Aeronautical Information Publication (AIP).
1.10.2 The accident occurred on FAOR ground movement area and the location was on
“taxilane” Mike. The accident occurred after the aircraft had continued straight on
past the intersection of Bravo and Mike. The crew was interviewed during the
investigation and they reported having experienced a confusion caused by ground
movement aids (e.g. lighting, signs and markings etc.) when on Bravo and Mike.
Based on the information of the crew, the investigation determined the following:
1.10.2.1 Ground movement aids on Bravo and Mike:
1.10.2.1.1 The investigation found that while the aircraft was taxiing on Bravo, the
following available ground movement aids to manoeuvre for safe passage were
observed:
(i) Taxiway Markings (Centre, Edge & Stop):
Centreline markings; The ICAO Aerodrome Design and Operations Manual,
Chapter 6 states that on a straight section of a taxiway the centreline
markings shall be located along the taxiway centreline and on taxiway curves
and the marking shall continue from the straight portion of the taxiway at a
constant distance from the outside edge of the curve.
In the same chapter it states that the design of the taxiway shall be such that
the cockpit of any aeroplane for which it is intended remains over the taxiway
centreline markings, the clearance distance between the outer main wheels
of the aeroplane and edge of the taxiway shall be not less than that given by
the following tabulation:
- Code Letter A, clearance 1,5 m;
- Code Letter B, clearance 2,25 m;
- Code Letter C, clearance 3 m if the taxiway is intended to be used by
aeroplanes with a wheelbase less than 18 m and 4,5 m if the taxiway is
intended to be used by aeroplanes with a wheelbase equal to or greater
than 18 m;
- Code Letter D, E and F clearances 4,5 m.
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The investigation determined that both Bravo and Mike had a single
continuous yellow centreline, which was found to comply with the centreline
marking standard:
- Further, Bravo is a Code Letter E taxiway, clearance distance (4.5 m)
between the outer main wheels of the aeroplane and edge of the taxiway.
- Mike can be described as being a Code Letter C “taxiway”, clearance
distance (3 m) between the outer main wheels of the aeroplane and edge
of the taxiway.
- The aircraft outer main wheel clearance distance to the edge of taxiway
should not be less than that specified.
Note: The information is important because the design of Mike was not
suitable for B747- 400 aircraft.
(ii) Taxiway Lights (Centre and Edge):
According to ICAO, Aerodrome Design and Operations Manual, the
“taxiway centre line lights shall be provided on an exit taxiway, taxiway, deicing/anti-icing facility and apron intended for use in runway visual range
conditions less than a value of 350 m in such a manner as to provide
continuous guidance between the runway centre line and aircraft stands,
except that these lights need not be provided where traffic density is light
and taxiway edge lights and centre line markings provide adequate
guidance”.
According to ACSA complied with the above standard as follows:
- There are centre lines lights installed from the apron all the way up to
taxiway India.
- The centre line lights are installed again from about 75 m prior to the split
between Bravo and Mike and further for another 60 m.
- At the areas where there are no centre line lights, the taxiway edge lights
are fitted.
Note: The information about the centre line lights is published in the AIP.
The evidence of the above information from ACSA supports what the crew
observed:
- The taxiway edge lights illuminated in a continuous straight line, with no
signage indicating the change of the taxiway Bravo and Mike.
- Also, that some of the green centre line lights on taxiway Bravo were not
illuminated in sequence.
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X10 CL lights - Green

CL lights – Green
Apron to India

Edge lights-Blue

Figure 15 Centreline lights installed on Bravo in the area of the intersection/junction

CL lights from Apron
Bravo to India

Figure 16 Centreline lights installed on taxiway Bravo from apron Bravo
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The investigation determined the taxiway centreline lighting situation as
follows:
- The investigation did find centreline lights installed on taxiway Bravo.
- A total of 15 centreline lights were counted and switched on (serviceable).
Below is a picture taken on the night in question.
- The picture was taken from the intersection area of Bravo and Mike showing
the 15 green centreline lights installed on Bravo.

CL lights Apron to India

Edge lights

X5 CL light-ON

X2 CL light -OFF

x3 CL light -ON

Figure 17 Green centreline and blue edge lights illuminating on taxiway Bravo
Below are short descriptions of the condition of centreline lights installed:
- There were 3 centreline lights switched on when leaving the apron;
- There were 4 centreline lights switched on at the intersections of Bravo,
Lima and India;
- There were 5 lights centreline lights switched on in the straight line prior to
the split between Bravo and Mike;
- There were 3 centreline lights switched on in the straight line leading to the
Category 2 holding point.
Note: There were empty spaces between the identified lights. This created
confusion, as the remaining lights did not give continuous guidance as
required by the ICAO standard.
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- It is important to note that 2 centreline lights installed on the curve/bend of
Bravo toward the Category 2 holding point were found unserviceable (not
illuminating). The picture below was taken on the night in question
showing the location of the 2 unserviceable centreline lights.
Night view of intersection of
Bravo and Mike centrelines

Taxiway Bravo
2 green
centreline lights
not illuminating
in this area

Figure 18 & 19 Two centreline lights not illuminating on curve to Cat 2 holding point

During the investigation, the blue taxiway edge lights on Bravo and Mike
were also inspected. The evidence was that a few blue edge lights were
unserviceable on Mike (on both side of the taxilane).
(iii) Taxiway Signs:
According to ICAO Aerodrome Design and Operations Manual, signs shall be
provided to convey a mandatory instruction, information on a specific location
or destination on a movement area or to provide other information to meet
the requirements. The signs are intended to simplify surface movement,
particularly in conditions of low visibility. There are mandatory and
information signs. This was also the case on Bravo and Mike.
The signs on Bravo consisted of an inscription in black on a yellow
background.
According to ACSA’s Airfield Signs Diagram, a total of 11 signs (# 61 to #69
and #241) were installed on Bravo and Mike.
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1. Sign #241 (information) located on intersection of taxiway India and Bravo on left
and right side of Bravo.
2. Sign #69 (information) located 60 m from intersection of Bravo and Mike on left
side of Bravo when facing south.
3. Signs # 66, #67 & #68 (mandatory and information) located at Category 2 holding
point on left side.
4. Signs # 62, #62 & #63 (mandatory and information) located at Category 2 holding
point on right side.
5. Sign # 65 (information) located on right side of Mike, facing south.

1.10.2.2 During the investigation it was found that the direction information sign #69 was
OFF; it was not illuminated. The purpose of the sign was to give direction
information of Bravo before the intersection as shown by the arrow.
1.10.3 Taxiway Electrical Maintenance Record:
1.10.3.1 ACSA was requested to submit electrical maintenance documents relevant to
Bravo and Mike with the view to check if at any given time they had been aware
of the lighting and signs being unserviceable and what corrective actions were
taken to rectify the situation, if any.
1.10.3.2 ACSA then submitted an airfield electrical maintenance job package which was
for the maintenance activities carried out on the ground movement area (e.g.
runways, taxiways and aprons etc.). Specific to Bravo and Mike, the electrical
maintenance documents showed the following:
(i) Taxiway Bravo:
According to the document “Airfield Maintenance 4 – Taxiways”
inspections were carried out on all the taxiways.
On 22 December 2013 (the time was not stated) an airfield maintenance
inspection was carried out on Bravo. After the inspection no anomalies
were reported.
On 23 December 2013 (time not identified) another airfield maintenance
inspection on Bravo was done. After the inspection an entry was made
stating “2 x U/S, 23 December 2013, Secondary Fault, and ABC fixed it on
24th”.
(ii)

Taxilane Mike:
The taxiway airfield maintenance check sheet does not have an inspection
item “taxilane Mike” on it. Therefore the investigation could not determine
whether or not any maintenance inspections were carried out on taxilane
Mike to the same extent as Bravo and other taxiways listed on the check
sheet.
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However, ACSA’s explanation was that the inspection sheet uses the term
“Mike Apron (Bravo circuit)” which refers to “Taxilane Mike”.
(iii)

Taxiway Signs:
On the airfield maintenance checklist (signs 03L threshold to Echo)
certified on 17 December 2013, all signs on Bravo and Mike were ticked
off, which probably means that all the signs were serviceable at that time.
There was no other information of sign maintenance being performed from
17 December 2013 to 22 December 2013. This implies that the
unserviceable sign may have become defective during this time. However,
the ARFF personnel performed runway and taxiway inspection daily. The
ARFF personnel did not report that the affected taxiway sign was
unserviceable, during the last inspection prior to the accident.

1.10.4 Aerodrome Aeronautical Information:
1.10.4.1 There was an investigation into the published aeronautical information relevant to
the intersection of Bravo and Mike. Verification of the status of the aeronautical
information published was important because the crew stated that the
aeronautical information in their possession was inadequate and did not provide
them with the necessary information about Bravo turning to the left and not
continuing straight ahead.
1.10.4.2 The information below is evidence of aeronautical information revisions/updates
relevant to the intersection of Bravo and Mike that was published in the South
African AIP between January 2013 to December 2013.
(i) AIP 1/13 (EFF 15 JAN 13) stated:
“Pilots to exercise caution when taxiing on taxiway Bravo as the Mike apron
extends immediately south of taxiway Bravo where the taxiway bends at the
CAT 2 holding point”, and:
“Pilots to exercise caution when taxiing on the full length of taxiway Bravo as
confusion may exist at the intersection of taxiway Bravo and the Mike apron”
AIP 3/13 (EFF 15 JUL 13) stated:
“Pilots to exercise caution when taxiing on taxiway Bravo as the Mike apron
extends immediately south of taxiway Bravo where the taxiway bends at the
CAT 2 holding point”
(ii) AIP 4/13 (EFF 15 OCT 13) stated:
“Pilots to exercise caution when taxiing on taxiway Bravo as the Mike apron
extends immediately south of taxiway Bravo where the taxiway bends at the
CAT 2 holding point”

CA 12-12a

11 JULY 2013

Page 34 of 130

(iii) AIP, Chart AD-02 (EFF 12 DEC 13) states:
“Aircraft to exercise caution when taxiing on TWY B south bound to THR
RWY 03L due to Apron taxilane M extending from TWY B in a southerly
direction”.
1.10.4.3 Given the above information, the crew was expected to be in possession of the
latest revision/update of aeronautical information which complies with that
published in the South African AIP. The evidence found was that the crew carried
the Operator’s Aerodrome Booklet which had the Navtech Aerodrome Overview
Chart with description on it: “South Africa – FAOR/JNB 10-2, dated 16 October
2013”. The crew indicated that they used the identified chart to plan the taxi route
during the briefing. A copy of the Navtech chart is shown below:

Figure 20 Navtech Aerodrome Overview Chart 10-2

1.10.4.4 The Navtech Chart 10-2 information was reviewed against that published in the
South African AIP (e.g. Chart AD-02 eff. 12 DEC 13). The evidence was that the
wording of the Navtech Chart had not been revised/updated to the latest revision
of the South African AIP.
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1.10.4.5 The ICAO Annexures 4 and 15, International Standards and Recommended
Practices for aeronautical charts and aeronautical information service (ASI), state
that:
(i) Contracting States shall when so specified, ensure the availability of charts:
Meaning that every contracting State shall take all reasonably measures to
ensure that the aeronautical information it provides and the aeronautical
charts made available are adequate and accurate and that they are
maintained up to date by an adequate revision service.
The contracting State’s aeronautical information service (AIS) shall ensure
that aeronautical data and aeronautical information necessary for the
safety, regularity or efficiency of air navigation are made available in a form
suitable for the operational requirements of the ATM community including
those involved in flight operations, flight crews, flight planning, flight
simulators and air traffic services units.
1.10.4.6 The investigation determined that South Africa had complied with the ICAO
requirements in this regard:
The State aviation regulating authority (SACAA) was requested to clarify the
aeronautical information revision relevant to the Bravo and Mike intersection in
relation to the British Airways/Navtech Aerodrome Overview Chart (South
Africa – FAOR/JNB 10-2, dated 16 October 2013).
In response, the SACAA submitted an aerodrome ground movement chart
(AD-02 eff. date 12 Dec 2013) of Johannesburg/OR Tambo International
Airport (FAOR), which was the latest version published.
The publication of AD-02 meant that they complied with applicable civil
aviation regulations (CAR), aeronautical information circular (AIC) and relevant
procedures requirements in that they made a submission, validation, approval
and publication of the aeronautical information as required by the originator
(ACSA).
See below copy of chart (AD-02, eff. date 12 Dec 2013):
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Figure 21 Aerodrome ground movement chart AD-02

1.10.5 Based on the above information, British Airways was requested to clarify the issues
related to the aeronautical information revision/amendment status and focusing on
the anomaly relevant to intersection of Bravo and Mike. British Airways response
was that the aerodrome overview chart (i.e. FAOR/JHB dated 16 Oct 2013) carried
on board the aircraft had been supplied to them by the service provider Navtech.
Note: British Airways and Navtech entered into a Service Level Agreement (SLA)
involving the aeronautical information.
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1.10.6 British Airways was asked to clarify why their quality system had not identified the
anomaly of the revision/update and rectified it. They responded to explain that
their quality oversight programme was considered acceptable by the UKCAA.
They expected that the AIP changes will be incorporated by Navtech in
accordance with the safety assurance process agreed between them in the SLA.
The quality oversight programme would thus not be expected to identify any
anomalies in this regard.
Note: The AIP changes were entrusted to Navtech.
1.10.7 The Service Provider - Navtech response was that they complied with the AIRAC
system requirements. As regards the changes in December, these were not
deemed significant enough to revise/update the charts. They put this statement in
context with the explanation that based upon the information received of AD-02 eff.
12 DEC 13, they reviewed it against their existing Overview Chart 10-6 and
determined that no change was required because the wording of the caution note
accurately reflected the situation involving the intersection of Bravo and Mike.
Navtech also stated that there was no requirement that the South African AIP
wording be reproduced verbatim.
1.10.7.1 Navtech was not certain what the anomaly which the AIID was referring.
Apparently they reviewed all charts when the South African AIP information was
issued and they revised/updated accordingly.
1.10.7.2 The South African AIP issued eff. 12 DEC 13 had a caution note that stated
“Aircraft to exercise caution when taxiing on TWY B south bound to THR RWY
03L due to Apron taxilane M extending from TWY B in a southerly direction”.
1.10.7.3 When Navtech reviewed its own existing caution note “Exercise caution when
taxiing on taxiway Bravo due to confusion with Apron Mike”, no language
change was made to the caution note because the words used already provided
the crew with accurate information. Navtech argued that the various tweaks to
the language in the South African AIP did not warrant tweaks to their language,
as the substance of the caution note was essentially unchanged.
1.10.7.4 Navtech is of the opinion that their charts continue to accurately reflect the
caution note provided by South Africa. Thus, it was not necessary to make a
change when the note continued to provide accurate information to the crew.
1.10.7.5 Navtech also pointed out that the aerodrome overview chart 10-2 which the crew
used during the briefing did show Bravo turning to the left and not continuing
straight ahead.
1.10.8 Referring to the above information, Navtech developed its own standard format to
present their aeronautical information. The standard format was designed and
communicated in conjunction with the customers, including British Airways.
Consequently, the charts are not exact duplications of the various states’ AIPs, but
do accurately represent the information as per their specification.
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1.10.9 The British Airways crews are familiar with the specification (e.g. the charts), which
includes the following:
(i) Chart 10 – 2 for overview providing the crew with aerodrome layout of FAOR;
(ii) Chart 10 – 6 for taxi details and cautions;
(iii) Chart 10 – 7 for hotspots.
1.10.10 According to British Airways, the above documents (e.g. charts 10-2, 10-6 and 107) were included in the aerodrome booklet carried on board the aircraft. As the
crew were familiar with Navtech documents, they should have known where to find
the relevant caution notes concerning FAOR. The crew’s response was that they
did not brief from the text pages (e.g. chart 10-6) in the aerodrome booklet. This
means that they were unaware of the caution note regarding Bravo and Mike. The
crew would have seen that the text of the caution note given was sufficient to alert
them to the need to show increased attention to their routing at the intersection
between Bravo and Mike.
1.10.11 Taxiways
1.10.11.1 In ICAO, Doc 9157 - Aerodrome Design Manual (Table 1-1), the design criteria
for a taxiway are: “Taxiway routes should be as simple as possible in order to
avoid pilot confusion and the need for complicated instructions. A properly
designed system should be capable of maintaining a smooth, continuous flow of
aircraft ground traffic at the maximum practical speed with a minimum of
acceleration or deceleration. This requirement ensures that the taxiway system
will operate at the highest levels of both safety and efficiency”. These taxiway
planning principles and functional requirements were used as a basis to evaluate
the design characteristics of both Bravo and Mike relevant to the accident.
(i) Issues relevant to the design of taxiway Bravo:
A document obtained from SACAA, FAOR Pavement Infrastructure
Layout, shows that previously taxiway Bravo consisted of two sections,
namely Bravo 1 and Bravo 2.
Bravo 1 (Code Letter E), heads south from Bravo apron. Its dimensions
are: length 400 metres, width 30 metres up to the intersection with Mike.
The surface 1 is ASPH with a strength of PCN 56/F/A/W/U, LCN 74.
Bravo 2 (Code Letter E), bends to the left in a south-easterly direction. Its
dimensions are: length 400 metres and width 30 metres up to the
Category 2 holding point. Its surface 2 is ASPH with strength of PCN
56/F/A/W/U, LCN 74.
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In relation to the above information of Bravo 1 and 2, according to Doc
9157 (Table 1-1), the physical characteristics of a taxiway (Code Letter E)
are:
-

Minimum width of pavement 23 m,
Clearance from outer main wheel to taxiway edge 4,5 m,
Separation distance between taxiway centreline and object 47,5 m.

Also, according to table 1-2, which is the aerodrome reference code
(number and letter), Bravo 1 and 2 correspond to:
-

Wingspan of 52.0 m up to but not including 65.0 m,
Outer main gear wheels span 9.0 m up to but not including 14.0 metres
and,
Aeroplane reference field length 1800 metres and over.

Doc 9157 (Table 3-1), Aircraft Dimensions, shows that the aircraft type
B747- 400 (Code 4E) has:
- Length of 70.67 m,
- Wingspan of 64.90 m,
- Outer main gear wheels pan of 14.0 m.
When comparing the physical characteristics of Bravo 1 and 2 with those
of the B747- 400. The conclusion is that Bravo 1 and 2 conformed to the
critical physical aerodrome design characteristics as required by ICAO
Annexure 4. No anomaly was identified in the design of taxiway Bravo.
(ii) Issues relating to the design of taxilane Mike:
The same document - FAOR Pavement Infrastructure Layout – shows that
“taxilane” Mike was constructed during 2007.
The document shows that the apron Mike extended into taxiway Bravo.
This is corroborated by the relevant AIP publication.
Probably at some point during 2007, ACSA classified the ASPH surface
section extending from apron Mike to taxiway Bravo into what is now
known as “taxilane” Mike.
It is from this time that “taxilane” Mike (Code Letter C) heads south from
the intersection with taxiway Bravo. Its dimensions are:
-
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Aerodrome Design Manual (Doc 9157 Part 2) states the following about
the physical characteristics of a taxilane:
-

Taxiways located on aprons are divided into two types, one is an
“apron taxiway”, located on an apron and intended either to provide a
through taxi route across the apron or to gain access to an “aircraft
stand taxilane”, which is defined as a portion of an apron designed as a
taxiway and intended to provide access to aircraft stands only.

Figure 22 shows taxiways on aprons – aircraft stand taxilane physical characteristic
The airport operator (ACSA) stated that the use of the terms “aircraft stand
taxilane” and “taxilane” was a matter of semantics. Both terms are used
interchangeably, which is the case at FAOR.
According to Doc 9157, the physical requirements for apron taxiways
regarding strip width, separation distances etc. are the same as for any
other type of taxiway. The requirements for aircraft stand taxilane are also
the same, except that the transverse slope is governed by the apron
slope, an aircraft stand taxilane need not be included in a taxiway strip and
separation distances to object are less stringent.
Doc 9157 (Table 1-1) states that for a Code C taxiway the minimum
pavement width is 18.0 m, clearance distance of outer main wheel to
taxiway edge is 3.0 m – 4.5 m and separation from centreline to object is
26.0 m. The Code C taxiway would correspond to a wingspan of 24 metres
up to but not including 36 metres, the outer main gear wheels span 6
metres up to but not including 9 metres and the aeroplane reference field
length of 1200 metres up to but not including 1800 metres.
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With specific reference to the separation issue related to the BidAir
Building, the requirements for taxiway minimum separation distances for a
Code C taxiway other than an aircraft stand taxilane, centreline to object
and aircraft stand taxilane centre line to object are tabulated below:
Code
Letter

Instrument Runway
Code Number 2

A
B
C
D
E
F

82,5
87

Taxiway, other than aircraft
stand taxilane, centreline to
object
16,25 m
21,5 m
26 m
40,5 m
47,5 m
57,5 m

Aircraft stand taxilane
centreline to object
12 m
16,5 m
24,5 m
36 m
42,5 m
50,5 m

A comparison of the dimensions of a type B747-400 aircraft with the
physical characteristics of a taxiway Code C or taxilane shows that in
terms of the wingspan, clearance distance of outer main wheel to taxiway
edge and separation from centreline to object the aircraft was too large to
taxi on Mike.
It is also clear that taxilane Mike does not conform to the physical design
characteristics required by ICAO, Annex 4 and Doc 9157.
Note: The problem with “taxilane Mike” is that it does not conform to the defined
criterion of being a portion of an apron providing access to aircraft stands
only. It has the design characteristics of a taxiway.
1.10.12 According to the aerodrome design manual, the provision of taxiing guidance, i.e.
markings, lighting and signs which are adequately conspicuous in all operational
conditions, is considered paramount for achieving a high degree of taxiing
accuracy. This is substantiated by the fact that the pilot of a large aeroplane, being
unable to see the wing tips, will have to rely primarily on taxiing guidance, the
accurate tracking of which will guarantee proper wing tip clearances.
1.10.13 Rescue and Fire Fighting Infrastructure
1.10.13.1 The ARFF infrastructure at FAOR includes a total of 3 fire stations:
(i) The fire substation located toward the far northern side of the aerodrome
near Runway 21R/03L. The ARFF was operating 1 fire fighting truck from this
substation.
(ii) The main fire station, located toward the eastern side of the aerodrome in
close proximity to the tower. This ARFF was operating a total of 2 fire fighting
trucks.
(iii) The third fire station, located toward the southern side of the aerodrome
near Swissport. The ARFF vehicle (FTL) was at the third fire station when
the accident was reported. There was also another fire truck operating from
this station.
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Figure 23 ARFF Fire Stations on FAOR
Note: After the ATC had activated the crash alarm, the ARFF dispatched 2 fire
fighting trucks to the scene to render assistance to BA034. The response
time of the ARFF was reviewed and determined to be in compliance with
the applicable regulatory requirements. No anomaly was identified with
the ARFF response time or performance on the day.
(iv) The fire substations were operating normally on the night and no anomalies
were reported.
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1.11

Flight Recorders

1.11.1 The flight recorders installed on the aircraft were the following:
(i) The cockpit voice recorder (CVR) installed in the aircraft was a Honeywell type,
Part No 980-6022-001 and Serial No 1056.
This CVR was removed from the aircraft by South African Airways (SAA) on
behalf of AIID in order to download the communication recording.
After the CVR had been downloaded, a transcript of the communication was
made. A copy of the CVR transcript with the communication indicating the
sequence of events is attached as an appendix.
(ii) The flight data recorder (FDR) installed in the aircraft was a Honeywell type,
Part No 980-4700-042, Serial No 6762.
This FDR was removed from the aircraft by South African Airways (SAA) and
the pertinent data was downloaded as follows:
Data

Description

1. TIME
2. DATE
3. PALT
4. CAS
5. GSPD
6. HEAD
7. PLONG
8. PLAT
9. ACLONG
10. ACLAT

Co-ordinated Universal Time – UTC, denoted by (Z)
Calendar (day, month and year)
Pressure altitude
Calculated airspeed (kts)
Ground speed (kts)
Aircraft nose facing direction (degrees)
Longitude (degrees, minutes, seconds – East/West)
Latitude (degrees, minutes, seconds – North/South)
Aircraft longitude (degrees, minutes, seconds – East/West)
Aircraft latitude (degrees, minutes, seconds – North/South)

Note: Unfortunately, the FDR does not record any information of wheel braking,
which would have helped determine the crew’s (pilot’s) actions in terms of
applying brakes to bring the aircraft to a stop.
(iii) The recorders were removed from the aircraft on 23 January 2014 in good and
completely serviceable condition after a request by the AIID.
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1.11.2 FDR Data Graph:
1.11.2.1 The graphs below present a summary of the FDR read-out information as
discussed in the paragraphs above.
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Figure 24 FDR read-out graph of BA034
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Figure 25 FDR read-out graph of BA034
A copy of the FDR data detailing the parameters of items identified on the
graphs is attached as an appendix.
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1.11.3 ATSU recording facilities:
(i) All communications between ATSU and aircraft were recorded. For the purpose
of the investigation, the ATSU recordings (tape) were immediately impounded
for downloading. After downloading the communication, the information was
transcribed by the local investigation authority having the jurisdiction.
(ii) A copy of the ATSU communication transcript is attached.
1.11.4 Surface Movement Guidance and Control System (A-SMGCS)
1.11.4.1 The recording of the A-SMGCS installed in the tower, which is surface
movement radar (SMR), was downloaded for the purposes of the investigation.
The downloaded recording was then handed to the relevant investigation
authority as evidence to assist in determining the cause of the accident.
1.11.4.2 The SMR recordings (images) with corresponding FDR read-out data which
illustrates the significant taxi sequence pertinent to the accident are presented
below:
1. TIME AIRCRAFT ON ALFA APRON - BAY#6 – START UP & PUSH-BACK SEQUENCE FACING SOUTH
Time
Date
PALT CAS GSPD HEAD
PLONG
PLAT
ACLONG
ACLAT
20:31:21 131222
5249
0
1.8
203.5 28.23630 -26.13740
0.059
-0.007
Note: At this point the situation is uneventful and there was no report of any anomaly by the crew.

Figure 26 A-SMGCS image showing BA034 on Alfa apron
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1.11.4.3 The FDR and A-SMGCS show that at 20.31:21 UTC (22.31:21 local time), BA034
pushed back out of parking bay #6 on Alfa apron (GPS reading: E28.23630
S26.13740), facing south (heading 203,5 degrees) and getting ready to taxi to
taxiway Bravo. At this time, no defect or malfunction was reported by the crew.
2. TIME AIRCRAFT TAXIES FROM ALFA APRON - SOUTHBOUND IN DIRECTION OF TAXIWAY BRAVO
Time
Date
PALT CAS GPSD HEAD PLONG
PLAT
ACLONG ACLAT
20:40:45
131222 5247 0
2.0
204.3 28.23493 -26.13465 0.059
-0.006

B747 G-BNLL

Figure 27 A-SMGCS image of BA034 taxiing to Bravo
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1.11.4.4 The FDR and A-SMGCS show that at 20.40:45 UTC (22.40:45 local time), BA034
started taxiing from parking bay #6 on Alfa apron, southbound (heading 204,3
degrees) toward taxiway Bravo. At this time, there was no report of any defect,
malfunction or anomaly and the situation was still uneventful.

Time
20:41:30

3. TIME AIRCRAFT REACHES INTERSECTION OF ALFA AND TAXIWAY BRAVO
Date
PALT CAS GPSD
HEAD
PLONG
PLAT
ACLONG
131222 5264 0
6.5
203.6
28.23355 -26.13877
0.059

ACLAT
-0.025

B747 G-BNLL

Figure 28 A-SMGCS image of BA034 joining taxiway Bravo
1.11.4.5 The FDR and A-SMGCS show that at 20:41:30 UTC (22.41:30 local time), BA034
was taxiing (GSPD: 6.5 kts), reaching the intersection of Bravo apron and
taxiway Bravo (GPS reading: E28.23355 S26.13877), southbound (heading
203.6 degrees) and taxiing down taxiway Bravo. At this time, there was no report
of any defect, malfunction or anomaly and the situation was still uneventful.
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1.11.4.6 At this time, there is no evidence of any communication between BA034 and
ATC, only communication on board between the crew members. The information
considered relevant to the cause of the accident at this stage was the following:
(i) Communication between Captain (P2) and Co-pilot (P1) stating: “Straight
down all the way isn’t it? It is, yeah makes it nice and easy doesn’t it? And
Bravo will take us all the way to the threshold (agrees). I’m following this line
jinking slightly to the right and then straight ahead. Perfect”.

4. TIME AIRCRAFT REACHES INTERSECTION OF TAXIWAY BRAVO & MIKE AND PROCEEDS STRAIGHT ON
MIKE TOWARD MIKE APRON
Time
Date
PALT
CAS GSPD HEAD
PLONG
PLAT
ACLONG ACLAT
20:43:29 22/12/13 5264
0
14.5
213.3
28.23149
-26.14289
0.046
-0.005
20:43:36
5265
0
14.5
213.0
28.23149
-26.14358
0.042
-0.010
20:43:40
5266
0
14.5
213.8
28.23149
-26.14358
0.044
-0.024
20:43:42
5265
0
14.5
214.0
28.23149
-26.14358
0.050
-0.005
20:43:47
5267
0
14.0
213.0
28.23081
-26.14426
0.043
-0.014
20:43:54
5269
0
14.3
214.0
28.23081
-26.14426
0.046
0.007
Time

B747-400
G-BNLL

Emirates766

Figure 29 A-SMGCS image of BA034 at intersection of Bravo and Mike
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1.11.4.7 The FDR and A-SMGCS show that at 20.43:29 UTC (22.43:29 local time), BA034
was taxiing (GSPD: 14.3 kts), reaching the intersection of Bravo and Mike (GPS
reading: E28.23149 S26.14289), southbound (heading 213.3 degrees). At this
time, there was no report of any defect, malfunction or anomaly and the situation
was still uneventful.
1.11.4.8 On taxiway Alfa, the Emirates766 aircraft was also taxiing southbound toward Cat
1 holding point en route to Runway 03L/21R.
1.11.4.9 There is no evidence of any communication on between BA034 and Tower (ATC),
communication was among the crew (pilots). Nothing was said that is considered
relevant to the accident at this time.

Time

B747-400
(G-BNLL

Emirates766

Figure 30 A-SMGCS image of BA034 proceeding onto Mike
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1.11.4.10 The FDR and A-SMGCS show that at 20.43:36 UTC (22.43:36 local time), the
BA034 aircraft was taxiing (ground speed 14.3 kts), turning slightly to the left (±
0.5 degrees).
At this time, there was no report of any defect, malfunction or anomaly and
the situation was still uneventful.
Note: At this point (GPS reading E28.23149 S26.14426) the aircraft heading
was 213.8 degrees and it was entering the intersection/junction area of
taxiway Bravo and aircraft stand taxilane Mike. The width of Bravo is 30
metres and Mike is 18 metres. The observation here is that the centreline
continues straight ahead, but the right-hand edge line is not continuing
straight; it decreases at an angle.
The picture below was taken during the morning on the day after the
accident. It shows the right-hand edge lines of Bravo and Mike at the
intersection/junction.

Taxiway Bravo righthand edge line

Fillet

Aircraft stand taxilane Mike
right-hand edge line

Figure 31 Right-hand edge lines of Bravo and Mike
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Note: Annex 14, Volume 1 recommends a minimum clearance between the
outer main wheels of the aircraft which the taxiway is intended to serve
and the edge of the taxiway when the cockpit of the aircraft remains over
the taxiway centreline markings. This clearance is discussed in section
(1.10.12 – taxiways) of the report.
According to the aerodrome design manual, to meet the clearance
requirements when an aircraft is negotiating a turn, it may be necessary to
provide additional pavement on taxiway curves and at taxiway
intersections/junctions. It is to be noted that in case of a taxiway or an
intersection/junction section of taxiway with another taxiway the appropriate
term used is “fillet”.
The aerodrome design manual further states that taxiway design as well as
relevant visual aids specification is based on the concept that the cockpit of
the aircraft remains over the taxiway centreline. Another method for
manoeuvring aircraft on taxiway intersections is based on offsetting the
guideline.
The advantages of offsetting the guideline are not as great as they seem.
The multiplicity of lines is impractical, particularly when the taxiway is
intended to be used at night or during poor visibility conditions.
1.11.4.11 The A-SMGCS images below show the sequence of events that followed when
the B747-400 aircraft crossed the intersection/junction of Bravo and Mike,
intending to go straight ahead.
Time
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Figure 32 A-SMGCS image of BA034 proceeding to Mike
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Figure 33 A-SMGCS image of BA034 proceeding to Mike
Time
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Figure 34 A-SMGCS image of BA034 proceeding to Mike
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Figure 35 A-SMGCS image of BA034 on Mike
1.11.4.12 The FDR and A-SMGCS show the following:
(i) At 20:43:40, 20:43:42, 20:43:47, 20:43:54 through to 20:43:59, BA034 was
taxiing at GSPD 14.5 kts, 14.5 kts, 14.0 kts, 14.3 and 1.3 kts respectively.
The GPS readings were E28.23149 S26.14358, E28.23149 S26.14358,
E28.23149 S26.14426, E28.23149 S26.14426 and E28.23081 S26.14426
with headings 213.8, 214.0, 213.0, 214.0 and 214.4 degrees.
Note: Though the change in heading is not significant, the important fact to bear
in mind is that the aircraft was no longer tracking the centreline
continuing straight ahead. The information shows that the aircraft was
being steered to the left of the centreline and right onto the centreline as
identified headings (degrees).
(ii) At the stated times, there were no reports of any defect, malfunction or
anomaly experienced during the taxi and the situation was considered
uneventful.
1.11.4.13 At the stated times, there was no evidence of any communication between
BA034 and Tower (ATC). The communication was on board among the crew
members (pilots). The information that was considered relevant at this stage
was the following:
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(i) At 22.43:41 UTC (20:43:41 local time), about 10 seconds before the
collision, the communication between Co-pilot (P1) and the Captain (P2)
was: “Is it me or does this taxiway feel narrow? We’re on the right one,
aren’t we? Yeah…, Narrow…”
5. TIME AIRCRAFT WAS INVOLVED IN COLLISION WITH BUILDING ON TAXILANE MIKE
Time
Date
PALT
CAS
GSPD
HEAD
PLONG
PLAT
ACLONG ACLAT
20:43:59 131222 5269
0
1.3
214.4
28.23081
-26.14426
0.047
-0.009
20:44:23 131222 5269
0
1.3
214.4
28.23081
-26.14426
0.055
-0.017
Time

B747-400
G-BNLL

Emirates 766

Figure 37 A-SMGCS image of BA034 involved in accident
1.11.4.14 The FDR and A-SMGCS show that at 20:43:59 UTC (22.43:59 local time),
BA034 was taxiing on taxilane Mike. The aircraft was then involved in a collision
with Bid Air Services Building (GPS reading: E28.23081 S26.14426). The
heading was 214.4 degrees. At this point in time, as a result of the impact the
aircraft ground speed dropped to 1.3 kts.
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1.11.4.15 The Captain indicated that the Co-pilot could not judge the proximity of BA034 to
the building because of the strong apron background glare. The evidence of the
A-SMGCS, FDR and CVR shows that BA034 had long since passed the
aprons. The investigation determined that the background glare which the
Captain referred to might be the lights on the right side from the SAA technical
building.

Below shown
SAA Technical building
lights

BidAir Building

Figure 36 SAA technical building lights at the back of BidAir Services building
toward the right side
1.11.4.16 At 20:43:59 UTC (22.43:59 local time), the recorded communication from the
Co-pilot (P1) was “That wing is not far from that…s***t s***t”. Then followed the
communication from ATC to BA034 wherein the following was said “Speedbird
34 Tower,...Go ahead,…Just hold position, to which the Captain (P2)
responded “think we’ve hit something here…standby please”.
1.11.4.17 After the aircraft had impacted the building, the final communication from the Copilot (P1) was as follows: “I saw it.. it just didn’t look right, I wish I’d stopped, It
just didn’t look right… it looked too close, I didn’t pick up the fact… I was looking
for it to go straight…I didn’t see any turn off towards the end?”
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1.11.5 A-SMGCS download of ARFF vehicle (FTL):
1.11.5.1 Below the A-SMGCS shows, at 22.41:04 UTC (20:41:04 local time), the ARFF
vehicle (FTL) entering taxiway Bravo. The vehicle then continued to drive in front
of BA034, heading south in the direction of intersection/junction of Bravo and
Mike. The separation was 022˚/2674 m between the vehicle and BA034. The
evidence is that the ARFF person inside the vehicle completed the runways and
taxiways inspection. They were heading back to the station.

Time

B747-400
G-BNLL
ARFF Vehicle ATL Runway & Taxiway
Inspection

Figure 37 A-SMGCS image of ARFF vehicle (FTL) heading to Bravo
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1.11.5.2 Below the A-SMGCS shows the ARFF vehicle (FTL) heading toward the
intersection/junction of Bravo and Mike, which is where the two green centreline
lights were found not illuminating and not reported.

ARFF Vehicle ATL –
Runway & Taxiway
Inspection

B747-400
G-BNLL

Figure 38 A-SMGCS image of ARFF vehicle (FTL) near intersection of Bravo and
Mike

1.12 Wreckage and Impact Information
1.12.1 Aircraft Impact Information:
1.12.1.1 BA034 was taxiing from Alfa apron bay #6 on taxiway Bravo heading south
toward Cat 2 holding point for Runway 03L. The intended distance to taxi was
measured as approximately 1425 metres.
1.12.1.2 The aircraft was expected to turn to the left following taxiway Bravo at intersection
with Mike. The distance from Alfa apron to the intersection of Bravo and Mike
was measured as approximately 1284 metres.
1.12.1.3 The aircraft proceeded straight onto taxiway Mike heading into the direction of
Mike apron. On taxiway Mike, at a distance of approximately 150 metres from the
intersection, the aircraft right wing collided with the BidAir Services Operations
Office building.
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BA034
Taxi from Alfa apron
south bound on taxiway
Bravo to Cat II holding point
= ±1 425 m

From Alfa apron to
taxiway Bravo & Mike
point of intersection
= ± 1 284 m

From intersection of
taxiway Bravo & Mike
= ± 150 m

Cat II Holding Point

Figure 39 Google Earth ground map of taxi route
1.12.2 Wreckage Impact Information:
1.12.2.1 BA034 starboard (right side) wing impacted the BidAir Services building. The
identified wing and its structural elements had sustained substantial damage
resulting from the impact.

Damage to starboard wing leading edge

Figure 40 Damage caused to wing leading edge
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Figure 41 Damage caused to wing upper skin structure and winglet
1.13

Medical and Pathological Information

1.13.1 The 202 occupants sustained no injuries.
1.13.2 No evidence was found of any medical condition which could have impaired the
human performance of the crew (cockpit and cabin). The crew members had valid
aviation medical certificates without limitations. All the crew members were found to
be fit for the flight at the time of the accident.
1.13.2 There was evidence of injuries sustained by BidAir Services employees inside the
building. A total of four employees injured in the accident. The employees sustained
minor injuries (abrasions and lacerations).
1.14

Fire

1.14.1 There was no evidence of pre- or post-impact fire.
1.15

Survival Aspects

1.15.1 The accident was considered to be survivable. The fuselage was completely intact
after the impact. Substantial damage was caused to the starboard wing. No injuries
were sustained by any crew and passengers on board the aircraft. All occupants
had their seat belts properly fastened and ready for take-off at the time of the
accident.
1.15.2 Aerodrome fire fighting and Rescue Services (ARFF) duties:
1.15.2.1 The aerodrome fire fighting and rescue services (ARFF) activities at FAOR were
reviewed during the investigation process and no anomalies could be identified.
According to a report submitted by ARFF, the crash alarm was activated by ATC
at approximately 20.43:00 UTC (22.43:00 local time). The ARFF then
immediately departed to the location of the accident to render fire and rescue
assistance.
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1.15.2.2 The performance of the ARFF was as follows:
(i) Before the crash alarm was activated, the ARFF vehicle (FTL) had just
completed a runway inspection and left via taxiway Bravo. The ARFF vehicle
was going to taxiway Bravo and gave way to BA034. The ARFF vehicle
proceeded to the Swissport substation. At 20.43:00 UTC (22.43:00 local
time), when the crash alarm was activated, the fire fighters of FTL were
listening to the radio broadcast between BA034 and ATC in which the
Captain reported “I think I’ve hit something”. They then heard the crash alarm,
upon which they immediately departed to the location where the accident had
occurred.
(ii) No problems were experienced with accessibility to the scene. The ARFF
took approximately 60 seconds to arrive. They were called out at 20.43:00
UTC (22.43:00 local time) and arrived at 20.44:00 UTC (22.44:00 local time).
The ARFF fire trucks (R1 and R2) used taxiway Bravo from the Swissport
substation. They used half of their fire extinguishing media (foam) to spray on
the fuel spillage to reduce the fire risk.
1.15.3 The ARFF switched off all electrical power to the BidAir Services building in order to
remove the risk of the fuel that had spilled inside and outside the building being
ignited.
(i) Several ARFF vehicles were dispatched to attend to BA034. On arrival at Mike,
the ARFF personnel found that the starboard wing of BA034 had collided with
the Bid Air Services Operations Mooring Office building, resulting in a large
quantity of fuel being spilled from the affected wing. The aircraft engines were
still under power, hence the request to ask the crew to shut down the engines.
After the engines had been shut down, the ARFF sprayed foam on the affected
wing. When the ARFF was satisfied that the fire risk had been removed, the
information was communicated to ATC and crew.
Note: During the time the ARFF was handling the situation by spraying the foam on
the fuel spillage; all the occupants remained on board of BA034. The Captain
(P2) did not make a decision to evacuate, but considered it as an option. The
Captain discussed the option of having an evacuation with the cabin services
director (CSD) and was told to be prepared for a command to evacuate.
1.15.4 Disembarking Process:
1.15.4.1 The ARFF arranged a step vehicle and buses.
(i) At 21.15:00 UTC (23.15:00 local time), a step vehicle and two buses from
Menzies Handling Company arrived at BA034. The step vehicle first drove to
Door #1 (left side) of the aircraft, as the initial decision was to do the
evacuation from Door #1. However, the step vehicle had to drive off Mike into
grass and got stuck in the soft grass. The step vehicle could not reach Door
#1 and decided to use Door #5 (left side) instead. Eventually, at 21.20:00
UTC (23.20:00 local time, which was 5 minutes later), the step vehicle was
properly positioned at Door #5 and the passengers started to disembark from
the aircraft.
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Disembark
From
Door #5

Menzies
Step Vehicle

Figure 42 Door #5 and step vehicle used to disembark
1.15.5 The cabin crew statements relating to the disembarkation:
(i) The cabin crew seated at Doors #1 to #6 had their seat belts properly
fastened, as they were ready for the take-off. According to the cabin crew
seated at these locations, they felt that BA034 was suddenly shaking,
rumbling and juddering violently before the brakes were applied. The cabin
crew seated at Doors #2, #4 and #6 (right side) then looked out through their
windows and saw that the right wing had hit a building. Some people were
seen running from the building. The cabin crew then also observed the fuel
spillage from the wing. They then reported this information to the cockpit and
waited for instructions about the evacuation.
(ii) According to the cabin crew, following the report to the cockpit, the Captain
made a call on the public address (PA) system to inform the cabin occupants
that the aircraft had been involved in an accident and about the plans to
evacuate. The initial decision from the cockpit was to do a full evacuation;
however, it was changed to normal disembarking from Door #5.
(iii) At the time of the evacuation the aircraft was dark inside because the
auxiliary power unit (APU) was not running. All the cabin crew then put on
their dayglow reflective jackets for visibility to the passengers. When the step
vehicle was properly in position at Door #5, the passengers started to
disembark from the aircraft row by row at a steady pace to avoid a rapid
weight shift (tail heavy situation) that would cause the aircraft to tip over on
its tail.
(iv) The Captain gave permission for the passengers to disembark with their
hand luggage. The groups of passengers were then loaded into the buses re
waiting outside and transported back to the terminal building. All 185
passengers disembarked using Door #5, and there was no evidence of any
injuries.
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1.16

Tests and Research

1.16.1 ICAO – ATS Planning Manual, Doc 9426, Part 3, Section 2, Chapter 2, paragraph
2.1, specific requirements for aerodrome control towers:
“An aerodrome control tower has two major operational requirements for an air
traffic controller to be able to properly control aircraft operating on and in the
vicinity of the aerodrome. (i) The tower must permit the controller to survey those
portions of the aerodrome and its vicinity over which he exercise control. (ii) The
tower must be equipped so as to permit the controller rapid and reliable
communications with aircraft with which he is concerned.
Surveillance by the aerodrome controller is normally done by visual means
(eyesight) alone, mechanical through the use of binoculars to improve eyesight or
electronically through use of radar or close-circuit television. The controller must
be able to discriminate between aircraft and between aircraft and vehicles while
they are on the same or different runways and/or taxiways. The most significant
factors contributing are the siting of the tower and height of the control tower
cab”.
1.16.1.1 Surveillance Visually (Eyesight):
The higher the tower, the more easily optimum surveillance (visual –
eyesight) is attained.
The height of the window sills should be low as practicable since they affect
the controller’s ability to scan the area.
Thus, suitable minimum glare or non-glare lighting must be provided so that it
does not diminish the ability to survey the aerodrome.
Note: The ATC was visually surveying the aerodrome manoeuvring area to
locate BA034, but could not see it on taxiway Bravo. He then looked on
the A-SMGCS (ground radar) to see if he could find it. (See the visual
(eyesight) surveying capacity from the tower in Fig 11 above.) What is
important in this instance is that the event happened in night time
conditions.
1.16.1.2 Surveillance Electronically by Advance Surface Movement Guidance and Control
System (A-SMGCS):
Note: According to website; http:/www.atns.co.za/capital investment/a-smgcs:
(i) “An A-SMGCS consists of the provision of guidance to, and control or
regulation of, all aircraft, ground vehicles and personnel on the manoeuvring
area of an aerodrome.
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(ii) Guidance relates to facilities, information and advice necessary to enable the
pilots of an aircraft or the drivers of ground vehicles to find their way on the
aerodrome and to keep the aircraft or vehicles on the surfaces or within the
areas intended for their use.
(iii) Control or regulation means the measures necessary to prevent collisions
and to ensure that the traffic flows smoothly and freely.

Figure 43 shows positioning of the A-SMGCS Traffic Context screen at FAOR Tower
(iv) Traffic Context:
The traffic context contains all data (e.g. mobiles position and identity) which
is necessary for ATC to carry out its surveillance task. Data includes:
- Airport layout (e.g. geographical representation – runways & taxiways)
- Reference points (e.g. holding points & thresholds)
- Fixed obstacles (e.g. buildings)
(v) Mobiles:
Transponders are examples of such equipment. The identified mobile should be
activated to interact with A-SMGCS in order for position and identity of the aircraft
or vehicle to appear or be provided by the system.
(vi) Benefits of the A-SMGCS:
Enhances the safety and capacity at both airports.
Provides continuous detection, tracking, monitoring and display of aircraft,
vehicles, people, animals and obstruction positions on and near the surface
of all airport movement areas, including grass areas.
All vehicles on the airport infield areas will also be detected and tracked.
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Coverage will be provided on all manoeuvring areas and for 200 m adjacent
to manoeuvring areas and on other operational and approach areas.
Provides controllers with accurate information to assist with the control or
regulation of all aircraft on or near the surfaces as outlined previously on
high-resolution colour displays. It also provides the tools, facilities and
information for guidance and routing.
Meets operational requirements in reduced visibility conditions such as heavy
rain, smoke and fog”.
Note: After the ATC looked on the A-SMGCS, he realised that the aircraft had
passed the intersection of Bravo and Mike. Immediately he called the
aircraft and requested the crew to stop.
1.16.2 According to ATNS, the A-SMGCS was installed for the following purposes:
(i) To enhance the safety and efficiency of aerodrome surface movement control
during low visibility operations (LVOs) and at night, with the specific intention to
reduce the probability of runway incursion and not for capacity enhancement.
(ii) It is a secondary tool and not the primary tool used for surveillance of the tower
environment and is used as a monitoring tool providing a situational picture to
the controller. It should be emphasised that this tool is an adjunct and not an
alternative to the visual aids and procedure currently used for the control of
aircraft and vehicles in the manoeuvring area.
(iii) The A-SMGCS system at FAOR is, according to the ICAO definition, still
classified as surface movement radar (SMR) only. The system is used by tower
controllers in a monitoring role based on Level 1 surveillance. All A-SMGCS
level 1,2,3 and 4 services as defined in the ICAO Manual (Doc 9830) require
that all aircraft operating on or within the manoeuvring areas at FAOR are fitted
with Mode-S transponders for correct correlation of the Mode-S transponder
and the submitted flight plan (FPL) for correct labelling and display of the
aircraft call sign. Each vehicle operating on or within the manoeuvring area
must be fitted with a Mode-S transponder and registered on the A-SMGCS
target database for the correct display of the vehicle’s call sign.
(iv) ATNS can only fully commission a level 1 A-SMGCS when all vehicles and
aircraft operating in ORTIA and/or CTIA are fitted with Mode-S. The absence of
legislation regarding the use of Mode-S transponders is also an issue to be
addressed in order to achieve a fully commissioned A-SMGCS system at both
FACT and FAOR.
Aircraft without Mode-S transponders:
- According to the last evaluation conducted by ATNS in 2012, some 96% of
aircraft operating into and from FAOR and FACT are fitted with Mode-S
transponders.
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- An aircraft not fitted with a Mode-S transponder will only display an ASMGCS system target code and is not easily identifiable and/or correlated
with a flight plan.
Vehicles without Mode-S transponders:
- A vehicle registration process was initiated in 2011 by consensus between
ATNS, ACSA and SACAA as a measure for the installation of Mode-S
transponders on all vehicles operating on the aerodrome.
- The FAOR and FACT TWR controllers report false targets or any
anomalies identified. The reports are then investigated and where
necessary adjustments are made to the A-SMGCS parameters.
(v)

It became apparent that not all airline operators operate their Mode-S
transponder correctly as per procedure stipulated in the AIP (AIRAC AIP
Supplement S069/13) while entering the parking bays on the apron.
Transponders were either not switched on correctly or left on in the parking bay,
which causes reflections and consequently false targets.

(vi) The A-SMGCS can make a valuable contribution to the safety and efficiency of
aerodrome surface movement control during low visibility operations (LVOs)
and at night, especially to provide active alerts to controllers as a means of
early warning of potential incursions.
(vii) ATNS can only fully commission a level 1 A-SMGCS when all vehicles and
aircraft operating in ORTIA are fitted with Mode-S.
1.16.3 Incident history determined to be relevant to the accident:
1.16.3.1 During the investigation process, there was information of an earlier incident
similar to the one in question. The incident was involving an aircraft that also
taxied past the intersection of Bravo and Mike. Enquiries among relevant parties
to obtain information were conducted, and the following evidence was found:
(i) Air Safety Report (ASR) – Incident Ref: 246174, dated 30 December 2013
received from British Airways through ACSA.
(ii) According to this incident report, on 20 April 2005 at 18.35:00 UTC (20.35:00
local time), a British Airways B747-400 aircraft, flight number BA056 with
registration G-BYGA having 312 occupants on board, entered the wrong
taxiway.
(iii) The aircraft was given clearance to taxi from Delta #31 via Delta & Echo
aprons to holding point of Runway 03L/21R (a section of taxiway Alfa – the
usual route – was closed).
(iv) The pilots reported that as they came to point Bravo 2 some confusion arose
as the lighting and markings were not clear.
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(v) The pilots stopped the aircraft to ask ATC to clarify the clearance and they
were told by ATC to continue straight ahead.
(vi) The pilots realised that obviously something was wrong and decided to stop
again. Due to the narrowness of taxilane Mike, they could not manoeuvre
and had to be pushed back.
1.16.2.1 Given the limited information in the ASR and records, it was not possible for the
investigation to clarify of some of the issues raised in the ASR.
1.16.2.2 The evidence found shows that ACSA was aware of the incident. Back then
ACSA’s response to British Airways was: “When the new Mike Apron was
commissioned a few years ago, it became apparent that aircrew could mistake
the taxiway to the apron as an extension of taxiway Bravo. To prevent the
unfortunate events as recorded on the ASR, ACSA had a paragraph added to the
Airfield Chart SA AIP FAJS AD 2.9 note 12 to warn pilots to exercise caution in
this area. In addition, taxiway centreline lights were installed on Bravo so as to
guide aircrew. There is also significant illuminated signage in the area and
specifically the Cat 2 holding point on Bravo, which is right at the split well
displayed”.
1.16.2.2. The crew observation was that “There is a note on page E1 of the Aerodrome
booklet but it is in wrong place on the page. Also the scale of taxiways and
buildings are not identified. I accept I made a mistake but I do feel if all 3 of us
were confused enough to stop to clarify the situation something is not right”.
Note: FAJS did not have any Surface Movement Radar (for example A-SMGCS);
therefore ATC relied on visual reference only in order to give guidance.
1.16.2.3 The Air Safety Report was forwarded to ACSA, ATNS, SACAA and British
Airways with the view to obtain relevant information on it. The parties responded
as follows:
(i) Representative of ACSA indicated that “Following the British Airways
accident on the night of 22 December 2013, the attached document on a
similar incident on 20 April 2005 has since been brought to our attention”.
(ii) Representative of British Airways indicated that “I have reviewed our own
Safety Database and the report you have is the same as the one I have.
Following the event the EAG chart (this is the company chart we used before
Navtech) was amended to add additional notes as per the AIP. I do not have
a copy of this chart. This is the only reference to action taken following the
event I can find due the length of time since the incident occurred”.
(iii) ATNS had not responded at the time of concluding the report.
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1.16.4 Taxiway Centreline Visual Aids Serviceability:
1.16.4.1 In terms of ICAO – Aerodrome Design and Operations, Volume 1, Chapter 10
(Aerodrome Maintenance – Visual Aids):
(i) “Taxiway centre line lights on a taxiway other than an exit taxiway and on a
runway forming part of a standard taxi-route shall be fixed lights showing
green with beam dimensions such that the light is visible only from
aeroplanes on or in the vicinity of the taxiway.
(ii) The system of preventive maintenance employed for a taxiway intended for
use in runway visual range conditions less than a value of 350 m shall have
as its objective that no two adjacent taxiway centre line lights be
unserviceable.
(iii) A light shall be deemed to be unserviceable when the main beam average
intensity is less than 50 per cent related to design value”.
(iv) Taxiway centre line lights on a straight section of a taxiway shall be spaced
at longitudinal intervals of not more than 30 m.
(v) On a taxiway intended for use in runway visual range (RVR) conditions of
less than a value of 350 m, the lights on a curve should not exceed a spacing
of 15 m”.
Note: FAOR complied with the above (straight section taxiway lights spaced at
30 m and lights on curve spaced at 15 m). However, there was evidence
that 2 adjacent centreline lights on the curve toward the Category 2
holding point of taxiway Bravo were unserviceable. The effect of the 2
lights being unserviceable was that a total distance of 45 m was not
illuminated on the curve of taxiway Bravo.
1.16.3 Taxiway Edge Visual Aids Serviceability:
1.16.3.1 In terms of ICAO – Aerodrome Design and Operations, Volume 1, Chapter 10
(Aerodrome Maintenance – Visual Aids):
(i) “Taxiway edge lights shall be provided at the edge of a runway turn pad,
holding bay, de-icing/anti-icing facility, apron, etc., intended for use at night
and on a taxiway not provided with taxiway centre line lights and intended for
use at night, except that taxiway edge lights need not be provided where,
considering the nature of the operations, adequate guidance can be achieved
by surface illumination or other means.
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(ii) Taxiway edge lights on a straight section of a taxiway and on a runway
forming part of a standard taxi-route should be spaced at uniform longitudinal
intervals of not more than 60 m. The lights on a curve should be spaced at
intervals less than 60 m so that a clear indication of the curve is provided.
(iii) Taxiway edge lights shall be fixed lights showing blue. The lights shall show
up to at least 75˚ above the horizontal and at all angles in azimuth necessary
to provide guidance to a pilot taxiing in either direction. At an intersection, exit
or curve the lights shall be shielded as far as practicable so that they cannot
be seen in angles of azimuth in which they may be confused with other
lights”.
Note: FAOR complied with the above (straight section taxiway edge lights
spaced at uniform longitudinal intervals of not more than 60 m). The only
anomaly was that some of the edge lights on taxilane Mike were
unserviceable.
(iv) The presence of objects which must be lighted shall be indicated by low (Red
in colour – fixed), medium (Red or White in colour – flashing) or high (White
in colour – flashing) intensity obstacle lights or combination of such lights.
The number and arrangement of low, medium or high intensity obstacle lights
shall be such that the object is indicated from every angle in azimuth.
(v) The point of marking and/or lighting of obstacles is so as to make them
clearly visible to pilots in all weather and visibility conditions.
Note: WWW.Experimentalaircraft.info/wx/weather-visibility.php states: “Visibility
range, in so far as the contrast of an object to its background has a
notable effect on its visibility, if contrast is low (for example a white building
against a snowy white mountain) then the range at which objects can be
seen is reduced. Illumination by the sun or the moon does not alter
visibility, it does alter range”.
1.16.4 B747- 400 Cockpit Layout in terms of individual crew members’ (pilots’) view of
taxiway Bravo:
(i) The B747-400 aircraft are equipped with a two-crew glass cockpit on the upper
deck which features CRT displays showing flight instrumentation along with
engine indication and crew alerting systems.
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BidAir Building

Cat 2 Holding Point

Bravo centreline lights

First Officer (P2)
R/H seat

Captain (P2)
L/H seat

Figure shows B747 cockpit facing south toward
intersection of taxiway Bravo and Mike.

Figure 44 Cockpit with reference to airside surrounding on the night

1.17 Organisational and Management Information
1.17.3 ACSA organisational and management information relevant to the accident:
1.17.3.1 The aerodrome FAOR is operated and managed by the Airports Company of
South Africa (ACSA). The aerodrome was issued with a valid Category 9
Aerodrome Licence on 24 July 2013. The licence was valid until 31 July 2014.
1.17.3.2 The Manual of Procedures (MOP) of ACSA was reviewed during the
investigation. The aim of the review was to determine whether the ARFF
personnel complied with ACSA’s organisational and management requirements
in respect of the MOP.
1.17.3.3 As mentioned above, the ARFFS carried out a runway and taxiway inspection at
FAOR on the day prior to the incident. ACSA was requested to provide copy of
the inspection checklist Form ARFFS 001.
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1.17.3.4 According to ACSA, ARFF Runway and Taxiway Inspections Procedures,
C020 001M dated 29 March 2011, the following is required:
(i) The scope of the procedure is to cover details of activities to be carried out
by ARFF when undertaking scheduled and ad-hoc runway and taxiway
inspections.
(ii) The runway and taxiway inspection team shall consist of an ARFF Officer,
Safety Officer and Maintenance or Engineering representative. It is
recommended that where practical, airports establish a joint inspection team,
however, where not possible a minimum of at least 2 (two) persons is
required for the mandatory inspection and all areas listed on Form ARFFS
001 shall be inspected.
(iii)

Inspections in the procedure include the manoeuvring area (used for takeoff, landing and taxiing) and rapid exit taxiways.

(iv) The inspections shall be carried out by fully trained, qualified and
designated ARFFS Officers.
(v)

Inspections must be carried out at speeds as slow as practicable.

(vi) At ACSA International Airports, the electrician on duty is required to
complete an inspection focusing on the serviceability of lights during the
course of the day or night.
1.17.3.5

Lighting inspections are to check that the following are operational, and that the
optical lighting systems are not obscured by vegetation or deposits of foreign
material:
(i)
(ii)
(iii)
(iv)
(v)
(vi)
(vii)

Runway and Taxiway Edge Lights,
Apron Edge Lights,
Runway Centreline and Touchdown Zone Lights,
Taxiway Centreline Lights,
Taxiway Edge or Centreline Reflectors,
Guidance Signs,
Stop Bar Lights

1.17.3.6 On completion of the inspection, the ARFFS Senior Officer will complete Form
ARFFS 001 confirming that the inspection was completed in a structured way.
Under usual conditions when the inspection has been completed and no
defects/deficiencies have been identified, the ARFFS Senior Officer carrying out
the inspection then advises ATC that the manoeuvring area has been declared
serviceable.
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1.17.4 ATNS Operational and Management Information relevant to the accident:
1.17.4.1 The Air Traffic and Navigation Services (ATNS) were responsible for controlling
the air traffic at FAOR. The ATSU at FAOR was issued with a valid approval
certificate. According to the approval certificate, FAOR ATSU was approved to
provide aerodrome, approach, approach radar, area radar and flight information
services as per CAR Part 172.
1.17.4.2 The Standard Station Instructions (SSI) of ATNS was reviewed during the
investigation. The aim of the review was to determine if the ATC personnel
complied with ATNS organisational and management requirements in respect of
the SSI.
1.17.4.3 The ATNS Safety Office conducted an internal investigation of the accident. A
report was compiled and submitted to the AIID. The report stated the following:
(i) All environment conditions were within the limits of a safe working
environment. At the time of the accident there were low traffic volumes for
ATC to control. Thus the work environment did not have any significant
negative effect on the ATC performance.
(ii) The actions taken when ATC realised that the BA034 aircraft had taxied past
the intersection of Bravo and Mike were determined to be satisfactory and
traffic information was correctly exchanged.
1.17.5 British Airways Operational and Management Information relevant to the accident:
1.17.5.1 The investigation determined that British Airways had a valid international air
service licence and air operating certificate (AOC). In terms of the air service
licence and AOC, the B747- 400 aircraft G-BNLL was duly authorised to be
operated under Part 121 (International Commercial Operations).
1.17.5.2 The Standard Operating Procedures (SOP) of British Airways were reviewed
during the investigation. The aim of the review was to determine if the flight crew
(pilots) complied with the organisational and management requirements. The
SOP in question was the taxi and before take-off briefing.
1.17.5.2.1 According to the B747 Flight Crew Training Manual, the before and during taxi
requirements are the following:
A. Prior to Taxi
(i)

Review NOTAMS and current ATIS for any taxiing or runway closures,
construction activity or other airport risks that could affect the taxi route.

(ii) Both pilots verify that the correct airplane position in the FMC and the
EFB airport moving map (as installed) show correct placement.
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(iii) Brief application items from airport diagrams and related charts to
include the location of hold short lines.
(iv) Ensure both crew members understand the expected taxi route.
(v) Write down the taxi clearances when received.
(vi) An airport diagram should be readily available to each crew member
during taxi.
B. During Taxi
(i) Progressively follow taxi position on the airport diagram.
(ii) During low visibility conditions, call out all pertinent signs to verify
position.
(iii) If unfamiliar with the airport consider request a FOLLOW ME vehicle or
progressive taxi instructions.
(iv) Use standard radio phraseology.
(v) Read back all clearances. If any crew member is in doubt regarding the
clearances, verify taxi routing with the assigned clearances or request
clarification. Stop the airplane if clearance is in doubt.
(vi) If ground/obstructions clearance is in doubt, stop the airplane and verify
clearance or obtain a wing walker.
(vii) Avoid distractions during critical taxi phases; plan ahead for checklist
accomplishment and company communication.
(viii) Consider delaying checklist accomplishment until stopped during low
visibility operations.
(ix) Do not allow ATC or anyone else to rush you.
(x) Consider using the taxi light to visually indicate movement.
(xi) At night use all appropriate airplane lighting.
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1.17.5.2.2 Briefing and Taxi Policy and Procedures:
A. Briefing Policy and Procedure:
(i) According to British Airways, the Operations Manual Part A (2) contains
the policy for flight crew take-off briefings. The policy states that before
every take-off the Captain must ensure that his Co-pilot is familiar with the
standard take-off briefing for the concerned aircraft. When a Senior First
Officer (relief/heavy) pilot is on the flight deck (cockpit) for take-off, he/she
should listen to the departure briefing and contribute as required with any
salient points in the briefing. All crew members should participate in the
briefing.
(ii) The B747 FCOM Vol 1 contains the procedures for taxi and take-off
briefing.
Note: The taxi and take-off briefing procedure requirement to consider
potential threats is mentioned three times in the aims and
framework, including how to avoid associated risk. The framework
also includes a section on taxi route, with guidance to review the
likely taxi routing and identify relevant taxi restrictions.
B. Taxi Policy and Procedure:
(i)

According to the ground navigation responsibility during taxiing, both
pilots (Captain and Co-pilot) are responsible for accurate navigation and
collision avoidance on the ground. At least one pilot must display the
relevant taxi chart to ensure correct interpretation of ATC taxi
instructions, to monitor taxi progress and to achieve a general
situational awareness of the airfield.

(ii)

Except where ground surveillance radar is available to assist ATC, the
separation of traffic is entirely dependent upon the information
originated on the density at all levels, and it is essential that this
information be as accurate as possible. A high standard of navigation
must be maintained at all times.

1.17.5.2.3 According to the B747 FCOM Vol 1, Before Take-Off Checklist and Procedure,
the following is noted:
A. Before Take-Off Procedure
(i) The before take-off procedure is a document held by the flight crew inside
the cockpit. The procedure is used by the flight crew in preparation for the
take-off. The procedure has activities and actions for both Captain
(monitoring pilot) and Co-pilot (handling pilot).
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Figure 45 shows a copy of B747 FCOM Vol 1, Before Take-off Procedure.
(ii) According to British Airways, B747 FCOM Vol 1 Before Take-Off
Procedure has actions for both Captain and Co-pilot, carried out from
memory at a suitable time after the aircraft has started taxiing. The
procedure only requires the Co-pilot (handling pilot) to look in at his glare
shield once: “Set the weather radar display as needed” and “Set the
terrain display as needed” and remain “head out” the rest of the time. The
procedure requires the Captain (monitoring pilot) to look in and down at
the centre console three times: “Verify that the cabin is secure and
advise PF” and “Set the weather radar display as needed” and “Set the
terrain display as needed” to make selections on the panels.
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B. Before Take-Off Checklist
(i) The before take-off checklist is a document also held by the flight crew
inside the cockpit. The checklist is used by the flight crew in preparation
for the take-off. The checklist again lists activities and actions for both
Captain (monitoring pilot) and Co-pilot (handling pilot).

Figure 46 Copy of B747 before take-off checklist
(ii)

According to British Airways, the B747 Before Take-Off Checklist is
carried out in a “challenge and response” manner and requires the Copilot (handling pilot/pilot flying) and Captain (monitoring pilot) to look in
and down at the centre console four times (flaps, trim, cabin report and
transponder), plus a further look in across each of the displays on the
forwards instrument panels (RWY/Speeds/EPR/VNAV).This necessarily
reduces both pilots’ ability to monitor taxi progress for short periods.

1.17.5.2.4 British Airways Operations Manual, Part C, Route Information Manual:
(i) According to British Airways, the operations manual has an aerodrome brief
for Johannesburg (FAOR). The Airfield and Parking paragraph makes no
reference to any taxiway hazards.
(ii) The AIS information (FAJN/A3919/13 24Nov13) available to the crew as
part of their briefing documentation had a number of entries relating to
taxiway restrictions and a single item referencing:
“All aircraft to be towed in and out of apron M”
(iii) There was no information limiting the use of taxilane M and no restrictions
on aircraft size.
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1.17.5.3 British Airways Quality Oversight Process over Navtech:
1.17.3.3.1 According to British Airways Navtech was subjected to the following quality
oversight processes:
(i) Air Safety Reports (ASR) and Flight Crew Reports (FCR):
ASRs and FCRs regarding charting discrepancies are forwarded to
Navtech, and the SLA requires a response/acknowledgement within 12
hours (ASRs) or 72 hours (FCRs).
(ii) Meetings
There are monthly performance review meetings.
During these meetings, there are discussions between British Airways
and Navtech on all ASRs, FCRs, quality issues and charting issues.
Developments are logged/tracked.
(iii) Quarterly Management Meeting
High-level quarterly meetings between British Airways and Navtech are
held to discuss any contractual issues or serious quality issues/trends
picked up through ASR/FCR monitoring.
(iv) Audits
Navtech is audited on an annual basis by the British Airways Corporate
Compliance department.
(v) Random Checks
Random checks are carried out as part of the oversight provided by the
above measures to ensure that Navtech is certified as conforming to
standards AS9100 Rev C and ISO 9001:2008 governing “the
compilation, amendment, production and supply of aeronautical
information documents, together with their distribution, translation, format
and integration of information that originates from State aeronautical
information services into electronic databases for airborne and ground
based navigation systems”.
Note: According to Navtech, they classify changes according to a severity code
matrix contained within the service level agreement. This then
determines the appropriate revision cycle. In the present case, the
changes were not deemed significant enough to change the chart.
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1.17.6 SACAA Organisational and Management Information relevant to the accident:
(i) Foreign Operators Ramp Inspections
According to the SACAA procedures, the Flight Operations Department,
Airworthiness and Aviation Security will, in terms of the Master Surveillance
Plan (MSP), at the same time carry out ramp inspections of Foreign
Operators. The CAA’s inspections are to ensure that the operators comply
with applicable regulations, requirements and international practice relevant
to aeronautical information/data (e.g. navigation and airport charts). During
the investigation, the CAA submitted evidence of copies of ramp inspection
reports and foreign operators’ ramp inspection reports (Part 121) as proof
that inspections had been carried out as per procedure.
Note: The procedure in question requires that the monthly ramp inspections
be planned on a quarterly basis.
(ii) Air Safety Infrastructure (ASI) Section
According to the CAA, the ASI section responsible for the publication of
aeronautical information verifies with other technical departments within the
CAA whether information can be published.
The ASI section does not decide whether the information is portrayed in an
adequate form, as it is not responsible for oversight of airports and
infrastructure. No physical inspections are done by the ASI section to verify
integrity of information.
The investigation determined that the ASI section, supported by the other
CAA technical departments, complied with all applicable regulations and
requirements. The ASI section ensured reasonable measures were taken to
adequately and accurately provide the aeronautical information to the
industry.
Note: As regards the accident in question, the ASI section took extra
measures by means of email communication to ensure that the airline
– British Airways and its service provider Navtech – received the
aeronautical information/data personally.
(iii) ASI section process flow in terms of aeronautical information
According to ASI records, information/data was submitted requesting the
change/revision which came from the owner/operator, in this case ACSA,
and handed to the CAA in the prescribed format.
After receiving the submission from ACSA, the CAA’s ASI section together
with other technical departments collated, edited and verified the
information/data.
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Info/Data
Received

Data Originator
Airports Company of South
African (ACSA)

Info/Data
Verification

Aeronautical Information Service (AIS)
South African Civil Aviation Authority
(SACAA)
Publication

Several Operators, Service Providers and SACAA Website

Figure 47 Mock-up block diagram with AIS process flow in terms of charts
The ASI section on its own is not in a position to decide whether the
information/data is portrayed in an adequate form. The ASI section depended
on relevant technical departments to assess the applicability or adequacy of
information/data before approving publication. In this case, the Airports
Department gave the approval for publication.
The CAA found the updated aeronautical information/data to be accurate,
unambiguous and easily readable; hence it was published for public
consumption. The CAA accepted that all interpretations of the
information/data met the requirements of the originator because there was no
proof of any advice of errors or omissions detected and queried.
Meeting the requirements in this regard simply means that the aeronautical
information/data conformed to the following criteria:
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-

Routine: use of the information/data will result in a very low probability
that the continued safe flight and landing of an aircraft would be severely
at risk, with the potential for catastrophe;

-

Essential: use of the information/data will result in a low probability that
the continued safe flight and landing of an aircraft would be severely at
risk, with the potential for catastrophe;

-

Critical: use of the information/data will have a high probability that the
continued safe flight and landing of an aircraft would be severely at risk,
with the potential for catastrophe.
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At the time when the approval was given, the ASI section published the
information/data using the following means: Aeronautical Information
Circulars (AISs), Notices to Airmen Plain Language Summaries (NOTAMs),
Aeronautical Information Publications (AIP amendments/supplements).
The evidence shows that the CAA’s updated aeronautical information/data
was forwarded to different operators and service providers by email dated 15
November 2013 11:41 AM (i.e. ATNS, British Airways, Navtech, SAA,
Lufthansa, KLM and various individual email addresses).
This email, with the subject heading “South African AIP Supplements AIRAC
12 December 2013. Charts will be available for download from CAA web-site
shortly” was received by the operator (British Airways) and the service
provider (Navtech). There was no evidence of communication received from
any of the operators and/or service providers raising a dispute on the
applicability or adequacy of the aeronautical information/data.
1.17.7 Aeronautical Information Regulation and Control (AIRAC) System:
1.17.7.1 The CAA used the AIRAC system, which is aimed at advance notification (based
on common effective dates at intervals of 28 days) of circumstances that
necessitate significant changes in operating practices. The CAA ASI complied
with the AIRAC system by controlling and regulating the changes requiring
amendments to the charts, and such changes were issued on the predetermined
effective dates.

Figure 48 AIRAC system common effective dates relevant to the charts
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1.17.7 After the SACAA had approved, circulated and published the aeronautical
information/data, the operator (British Airways), being an end-user, depended on
the service provider (Navtech) to provide them with the latest updates. The crew
depended on the operator (British Airways) to give them the latest updates on board
the aircraft.
1.17.8 When asked whether the operator’s quality oversight process included any
requirement set for the activities of the service provider, Navtech responded as
follows:
(i) Air safety reports (ASRs) and flight crew reports (FCRs) on charting
discrepancies are forwarded to Navtech.
(ii) The service level agreement (SLA) with Navtech requires that British Airways
will receive a response or acknowledgement within 12 hours on the ASRs or 72
hours on the FCRs.
Note: The use of the words “charting discrepancies” clearly shows that the British
Airways quality oversight process is designed to identify charting disparities,
which they communicate to the service provider (Navtech). The service
provider is then obliged in terms of the SLA to respond or acknowledge
receipt of the discrepancies, if any, within the specified time.
1.18

Additional Information

1.18.1 The evidence of the ATC was that when he looked for BA034 on the taxiway Bravo
and could not see it, he decided to look at the A-SMGCS (ground radar). He then
had to rely on the “squawk” to establish BA034’s position and saw it had passed the
intersection and was going straight ahead in the wrong direction toward apron Mike.
In terms of ICAO requirements and regulations, under circumstances where ATC
cannot clearly see the activities in a particular aerodrome ground movement area,
that area must be identified as a hotspot.
Note: The activities at the intersection/junction of taxiway Bravo and aircraft stand
taxilane Mike could not be seen clearly by ATC. This implies that it should
have been identified as a hotspot.
1.18.2 Operation of auxiliary power unit (APU): According to Boeing 747 – 400, Normal
Procedures Checklist, during the before taxi checks the APU condition is OFF. The
APU switch positions are OFF, ON and START. When the switch is rotated to
START, the APU will start within seconds. Once the APU is running, it will provide
hydraulic and pneumatic pressure and electrical power to the aircraft. Hence all preflight activities can be performed with the APU. During start-up the APU bleed air is
important to start the engines. Once the engines have started successfully and are
running, the APU is turned off because the engines will serve the purpose of
powering the hydraulics, pneumatic pressure and electrical systems. The APU is no
longer required.
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Note: At the time when the APU is switched off, the engines are powering the
systems which were powered by the APU. Shutting down the engines will
result in loss of these systems. The APU (or the ground/external power unit)
is used to power the systems. Once the APU has been switched on and
started, the engines may be shut down by setting the fuel control to cut-off.
1.19

Useful or Effective Investigation Techniques

1.19.1 None.

2.

ANALYSIS

2.1 The AIID received notification of an accident and instituted an investigation into the
circumstances of a British Airways B747- 400 aircraft, registration G-BNLL and flight
number BA034. The accident happened at OR Tambo International Airport (FAOR) on
22 December 2013. In terms of ICAO, Annex 13, the AIID investigation objective was
to determine the cause of the accident. During the investigation process the following
was identified:
2.1.1 In relation to aircraft technical (i.e. structures, power plants & systems) aspects, the
investigation concluded that the aircraft was standing on the ramp while being
prepared for the flight. The crew carried out a pre-flight inspection to establish the
airworthiness of the aircraft. All indications were that the crew was satisfied with the
overall condition of the aircraft, as there was no information of any defects or
malfunction being experienced or reported. The aircraft was considered to be
completely serviceable for the flight, hence the decision to taxi.
2.1.2 In relation to the air traffic control (ATC) performance aspect, the investigation
concluded that on the day of the accident the employer’s (ATNS’s) shift time was
from 19.00 to 05.45 UTC (17:00 to 03:45 local time). The tower operations for this
period were reasonably moderate. Due to the low traffic volumes at the time, the
tower operations were combined. The practice of combining the tower operations
was determined to be normal, as it helps with ATC staffing. In terms of the traffic
volumes on the day, the A-SMGCS ground radar shows that the ATC was handling
a total of 10 aircraft (Emirates766, SAA375, Martinair086, Comair620, ZS-ZWR,
SAA236, SAA374, Mauritius847, Comair626 and BA034) from 22.31:21 to 22.43:56
UTC (20.31:21 to 20.31:21 local time). This evidence was further corroborated by
the tower tapes.
2.1.3 The investigation determined that the ATC on duty as per the roster was manning
the tower from 20.31:21 to 20.43:56 UTC (22.31:21 to 22.31:21 local time). ATNS
provided a summary of the ATC information, and the conclusion was that the ATC
had received appropriate training. He had adequate experience and had a valid
licence which authorised him to exercise the privileges to perform duties at FAOR.
The ATC fully complied with ATNS station standing instructions (SSI) and
applicable regulations.

CA 12-12a

11 JULY 2013

Page 82 of 130

2.1.4 According to the A-SMGCS ground radar and tower tape recordings, it was
determined that at about 20.34:15 UTC (22:34:15 local time), when the aircraft was
still standing on Alfa #6, the ATC received a transmission from BA034 on VHF
121.9 MHz. The Co-pilot (P1) said: “Speedbird BA034 ready to push-start” and the
immediate response from ATC was “Speedbird BA034 start, push back and face
south”. Following the ATC instruction and discussion amongst the crew about it, the
Co-pilot then made another call asking ATC to “confirm push back and face south”.
The ATC response was “Affirm”. Satisfied with ATC response the Co-pilot then
transmitted: “Speedbird 34 requesting taxi” and the response was “Speedbird 34,
taxi Bravo to Cat 2 holding point, RWY 03L”. The conclusion was that the ATC’s
instruction, after it had been confirmed, was clear, concise and without any
ambiguity. Hence the crew was expected to have followed the ATC instruction.
2.1.5 The investigation obtained a statement from the ATC in which he gave all the
information pertaining to his performance on the day. A report obtained from ATNS
contained the required ATC information. The ATC reported that when BA034 was
taxiing from Alfa #6 and heading toward taxiway Bravo, BA034 was being controlled
by the Co-pilot. The ATC was talking to Emirates 766, responding to the crew’s
request to push back. While talking to Emirates 766, he decided that he was going
to allow them to depart ahead of BA034. On taxiway Bravo he had BA034 taxiing to
Category 2 holding point. On taxiway Alfa he had Emirates 766 taxiing to Category
1 holding point.
2.1.6 The ATC observation was that all operations were normal until the time he was
looking out from the tower to check the position of BA034 on taxiway Bravo. He
could not see BA034 and decided to look for it on the A-SMGCS (ground radar).
Seen from the tower, the intersection/junction of taxiway Bravo and aircraft stand
taxilane Mike was in a blind spot. The ATC was unable to visually survey the ground
movement area in which BA034 was taxiing. The A-SMGCS ground radar assisted
him in that regard, as it provided him with information to locate BA034’s position. He
was surprised to see that BA034 had taxied straight ahead, crossing the
intersection/junction of taxiway Bravo to aircraft stand taxilane Mike. BA034 was
taxiing in the wrong direction, heading toward apron Mike. The ATC realised this
and immediately made a transmission.
Note: According to ICAO aerodrome standards, the aerodrome authorities should
under circumstances where ATC cannot clearly see the activities at a particular
aerodrome ground movement area, identify the area as a hotspot. The evidence
showed that hotspots were indicated on two locations on taxiway Alfa, but none on
taxiway Bravo or aircraft stand taxilane Mike.
2.1.7 The ATC transmitted to BA034 at about 20.43:50 UTC (22.43:50 local time),
instructing “Speedbird 34, hold your position”. The ATC’s intention was to get
BA034 to stop. It was clear to him that BA034 was going the wrong way. Shortly (±6
seconds) after the transmission, at about 20.43:56 UTC (22.43:56 local time), the
Captain responded “We actually hit something here, standby please”. BA034 had
collided with the Bid Air Services building on the right side of aircraft stand taxilane
Mike. Immediately after ATC received the information that “something” had been hit,
he sent ARFF vehicle FTL to assist. Upon receiving more information from FTL, he
activated the crash alarm to dispatch the aerodrome and rescue fire fighting service
(ARFF) to the scene. While ARFF was moving to the scene, the ATC reported the
accident to all the different role players as required by the relevant emergency
procedures.
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2.1.8 It is important to note that there is no evidence of any transmission between ATC
and BA034 in which an “emergency” was declared. The ATC did call BA034, but
with the intention to stop them from continuing in the wrong direction to apron Mike.
At the time when the call was made, BA034 had already collided with the Bird Air
Services building. The ATC was not made aware of the situation at the time. Only
after ATC instructed them to “hold position” did the Captain say they “we hit
something”. No additional information was reported to ATC to explain what had
happened. The crew asked ATC to “stand by” which means “wait, I will call you
back”. However, the ATC immediately reacted with an instruction to the ARFF to go
and “assist” BA034. While the ATC was communicating with ARFF personnel, the
crew remained silent and did not speak to ATC. The ARFF FTL vehicle drove to the
scene as ATC had instructed. On arrival on the scene they provided ATC with more
substantial information on BA034’s situation. As soon as ATC received the right
information from FTL, the crash alarm was activated to dispatch the fire trucks to
the scene.
2.1.9 The investigation concluded that the ATC had complied with all applicable
procedures and regulations and no anomaly was identified. This can be seen in way
he executed the radio telephony procedure requirements. There was effective
acknowledgement and read back of messages between him and BA034, and he
used his training, experience and skills to interface with available ATS surveillance
equipment in order to provide the best service. He did this without any apparent
problem. When push-back was required, he gave proper instructions to inform the
crew of their taxi route. He was satisfied that the crew would taxi the aircraft at their
own discretion to the Category 2 holding point safely. He continued to control other
aircraft and monitor the taxi movements of BA034. He responded appropriately to
BA034 when the observation was made that it was going the wrong way on aircraft
stand taxilane Mike and advised the crew accordingly. However, if he had looked at
the A-SMGCS a moment sooner, when BA034 taxied into the blind spot, he might
have realised the error earlier and succeeded in stopping BA034 before it collided
with the Bid Air Services building.
2.1.10 As regards the operational aspects of the aerodrome rescue and fire fighting
services (ARFF), the performance and manner in which they complied with
procedures and regulations, the investigation concluded that the ARFF were the
first responders to the accident. They arrived at the scene quickly because vehicle
FTL was in the immediate vicinity at Swissport. According to the tower tape
recording, the ARFF personnel were listening to the ATC and BA034 transmissions.
This enabled them to call ATC and to receive instructions as follows: “FTL if you just
respond to British Airways on Bravo. It went past the Cat 2 towards Mike apron.
Can you just respond, Bravo Cat 2 for British Airways”. The ARFF FTL immediately
drove to the location where BA034 was reported on aircraft stand taxilane Mike.
They arrived at the scene in less than a minute, which was in compliance with the
relevant requirements.
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2.1.11 When FTL arrived on the scene, there were other fire trucks dispatched from the
main fire station (located near the tower) and substation (located near the cargo
area). In the end a total of three fire trucks were on the scene to give rescue and fire
fighting assistance to BA034. After arriving on the scene, the ARFF personnel
reported to ATC that BA034 had collided with the BidAir Services building. The
aircraft had caused damage to the Bird Air Services building; damage to the aircraft
was to the starboard wingtip. The ARFF also reported that they observed a very
large quantity of fuel leaking from the damaged wing. Otherwise, BA034 was intact
with the occupants on board the aircraft. The ARFF could not immediately start the
rescue and fire fighting process because BA034’s engines were still running. They
called ATC requesting to inform the crew of the engine situation. Another issue they
had deal with was switching off the electrical power supply to the BidAir Services
building. Only once the engines had been shut down and the power supply to the
Bid Air Services building had been switched off did the ARFF start the rescue and
fire fighting process. The Chief Fire Officer (CFO) was co-ordinating the operation.
2.1.11.1 The issue of the engines still running at the time when the ARFF personnel
arrived on the scene was investigated. The Captain’s explanation was that the
engines were left running with the intention to power the electrical system
(“keeping lights switched on”) and thus prevent the passengers from panicking.
This is a reasonable explanation; however, it would have been better if they had
used the APU and shut down the engines. The fuel spillage was a fire risk due to
its volatility. Keeping the engines running, particularly with the exhaust
temperatures in close proximity to the fuel, was considered to be a hazard;
starting up the APU would have been a better option in terms of safety. Also, the
APU starts within seconds of its knob being turned to START. Once up and
running the APU would have powered the hydraulic, pneumatic and electrical
systems. It was only after the ARFF personnel requested the engine shutdown
that the crew decided to switch off the engines as soon as they had the APU
running, further delaying the ARFF activities.
2.1.11.2 The damage to the electrical power supply in the BidAir Services building was
substantial. The information shows that the eastern hall on the second floor was
destroyed. There were electrical appliances and broken electrical wires hanging
around still receiving electrical power. Also, a large quantity of fuel (Jet-A1) from
BA034 had spilled inside and outside the building. A risk assessment of the
situation, taking into consideration all factors, was required. This is exactly what
the ARFF CFO did.
2.1.12 Only after the engines had been shut down and electrical power supply switched
off did the fire trucks start to spray foam (extinguishing medium) on the fuel spillage
with the aim to contain it and completely remove the fire risk. While the fire trucks
were containing the fuel spillage, the CFO arranged for an air step vehicle and
buses for the occupants to disembark. At about 23.20:00 UTC (21.20:00 local time),
after approximately 37 minutes, the fuel spillage had been contained. The air step
vehicle and buses also arrived and commenced with the disembarkation. The
evidence shows that the ARFF complied with the applicable procedures and
regulations; no anomaly was found in the manner in which they handled the rescue
and fire fighting process. The way they performed their duties, their quick response,
commitment to aviation safety, their deserves to be commended. They successfully
protected the safety of the aircraft, life and property. After they had contained the
fuel spillage, they remained on the scene to help with the disembarkation process.
CA 12-12a

11 JULY 2013

Page 85 of 130

2.1.13 The accident was considered to be survivable. Although it had collided with the
BidAir Services building, the aircraft was still largely intact. All the occupants on
board were properly restrained with safety belts when the accident occurred. The
evidence shows that at the time of the accident, the crew and all the passengers
were seated and ready for take-off. During the taxi suddenly they felt the aircraft
“shaking, rumbling and juddering” before the brakes were applied.
2.1.13.1 The evidence shows that the brakes were applied before the collision. The aircraft
was taxiing at a maximum ground speed of 14,5 kts (about 26,9 km/hour).
According to the FDR, at the time when the starboard wing impacted the building,
the impact force was as follows: ACLONG (aircraft longitude East/West = + 0.2˚
to – 0.4˚) and ACLATE (aircraft latitude North/South = + 0.1˚ to – 1.5˚), which
explains the violent vibrations felt. However, it is important to note that it was not
possible to determine any information relevant to the braking operation, which
could have assisted in determining the crew’s actions in terms of applying the
brakes. The FDR does not record any braking information.
2.1.14 When the violent vibrations were felt and aircraft came to a stop, the cabin crew
conducted an investigation to see what had happened. This is when they realised
that the aircraft had collided with a building. The observation was that the situation
was serious. Fuel spillage was observed, and they immediately reported the
information to the cockpit (crew). The investigation to determine the amount of fuel
spilled was inconclusive.
2.1.14.1 The reason for this was conflicting information about the quantities of fuel uplifted,
carried on board, spilled and defuelled. The British Airways load sheet contains
the following information: Fuel carried before refuelling = 125 672 litres
(100 537.6 kg), Fuel uplifted = 18 125 litres (14 500 kg), Fuel carried after
refuelling = 143 797 litres (115 037.6 kg). According to the airport fuel agent
(Engen), the fuel delivery receipt shows that total of 18 060 litres (14 448 kg) was
defueled from the aircraft. However, British Airways did not agree with Engen’s
fuel information. They indicated that their engineering department estimated
(“roughly calculated”) that approximately 1250) litres (1000 kg of fuel were
spilled. The fuel delivery vehicle actually offloaded 4641.25 litres (3713 kg) more
than was loaded for the flight, and the location of the damage on the aircraft
would have limited the actual fuel that could be lost by the tank capacity of 5000
litres (4000 kg). After all the deliberations on the fuel information, it was evident
that an “administrative error” had occurred. In any case,, the simple fact was that
a substantial amount of fuel was spilled, which required a complete or thorough
soil remediation process in the area of the spillage.
2.1.15 After the cabin crew had reported the information of the collision and fuel spillage to
the cockpit crew, everyone remained seated in the cabin and waited for further
instructions about the evacuation. Upon receiving the information, the Captain
engaged in a discussion with CSD around an evacuation. After the discussion with
the CSD, the Captain informed the passengers about the accident on the public
address (PA) system. He also explained the plans for the evacuation.

CA 12-12a

11 JULY 2013

Page 86 of 130

2.1.15.1 The cabin crew then prepared themselves to execute a full evacuation. Under
normal circumstances, a “full evacuation” will include deploying the escape slides
and passengers escaping down the slides to safety. Research shows that in most
instances, during full evacuations passengers suffer injuries which could have
been prevented. Based on the information one sees that it is quite clear that
taking a decision to do a full evacuation was very risky. The responsibility rests
on the shoulders of the Captain to order an evacuation, meaning the evacuation
happens in his discretion, after he has looked at the circumstances and
immediate danger. Therefore it is important for crews to analyse the situation and
weigh up the different options in the interest of passenger safety. It is important to
remember that failure to evacuate in a timely manner could lead to injuries or
deaths. The crew of BA034 determined it was safer to disembark normally rather
than risking passenger injuries with an evacuation.
2.1.16 It was very important for everyone on board BA034 not to panic and to remain calm
in this emergency situation. The cabin crew plays a very important role to ensure
that the situation is handled appropriately. It is for this reason that the information of
confusion amongst the passengers was investigated. The information received from
certain passengers was that there was confusion on board the aircraft about the
sequence of disembarkation.
2.1.16.1 The passengers were informed that the disembarkation would be through the
front door (Door #1). The passengers were under the impression that preference
was being given to the first class passengers to leave the aircraft. But the
decision to use Door #1 was then changed and they were informed that the
disembarkation would be through Door #5. It was determined that the confusion
inside the aircraft was due to what was happening outside the aircraft. The
passengers were not aware of the step vehicle situation. The air step vehicle first
drove to Door #1, but got stuck in the grass just off taxilane Mike and could not
reach the door. It was then put into position at Door #5 instead. Now that the step
vehicle was in position at Door #5, another challenge popped up, which was the
risk that the aircraft could become unstable if the disembarkation was not
controlled properly. It was feared that the tail end would tip over. In order to
mitigate the risk, the cabin crew guided all the passengers carefully row by row to
exit the aircraft. It was concluded that the time the passengers remained seated
in the aircraft was approximately 37 minutes before disembarking.
2.1.17 There were some safety concerns about the disembarking process. There was the
concern of the ARFF personnel finding BA034’s engines running. This prevented
them from commencing with containment of the fuel spillage. The Captain
explained that the engines were running for purpose of keeping the aircraft lights
switched on. The time taken by the Captain to discuss the matter of evacuation
before final decision was made to do normal disembarkation, the confusion in the
cabin about the exit points used for disembarking, the air step vehicle getting stuck
in the grass and risk of imbalance causing the tail to tip over if disembarking was
not controlled orderly – all these issues were a threat to aviation safety. However,
the cabin crew’s performance on the day contributed largely positively. They
remained calm throughout and laid the fears of the passengers to rest. They
performed their duties with a high level of professionalism and commitment. The
skills they displayed reflected well on the training and experience acquired. No
anomaly was identified in the cabin crew’s performance in dealing with the
emergency situation. They fulfilled their responsibilities successfully in protecting
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the safety of the aircraft and passengers despite the identified safety concerns.
2.1.18 Another issue that received attention during the investigation related to the ground
handling services. The investigation determined that the step vehicle arrived on the
scene at 23.15:00 UTC (21.15:00 local time). The step vehicle was put into position
at Door #5 at 23.20:00 UTC (21.20:00 local time). This was roughly about 42
minutes after the accident. This period gives an indication of the time taken before a
decision was made to disembark. The evidence shows that the issue of evacuation
was discussed on board BA034. Probably the discussions were to assess the
gravity of the situation or even to obtain information to help decide on the
evacuation. And whether the situation was seen as urgent or less urgent would
have determined the use or not of escape slides for evacuation or disembarkation.
2.1.19 Based on the above information, the problem identified was the time the Captain
took to make a decision. While he was deciding, the passengers remained seated
and waiting. The passengers were watching the ARFF activities outside. Only after
the fuel spillage had been contained and the step vehicle was positioned at Door #5
the passengers were guided to disembark. The disembarkation and transportation
of the passengers to the terminal was from 23.43:56 UTC (22.43:56 local time) to
24.30:00 UTC (00.30:00 local time), which was 1 hour 47 minutes.
2.1.20 All the occupants of BA034 were safe and sustained no injury. However, the
situation was not the same for the BidAir Services personnel inside the building. A
total of 4 employees sustained injuries from the accident. The employees ran out of
the damaged building to safety outside. They were then taken for medical care at
the medical facility at the airport. The medical practitioners determined that the
BidAir Services personnel had sustained only minor injuries.
2.1.21 After all the above activities has been completed, BA034 was safely recovered from
the accident site. The AIID continued the investigation with the aim to determine the
circumstances of the accident. The AIID obtained statements from crew members,
explaining in their own words their observations about what happened, and gave
instructions for the removal of the flight data recorders to have the information
downloaded. The AIID engaged with all relevant parties (i.e. SACAA, AAIB, ACSA,
ATNS, British Airways and a range of individuals) for the sole purpose of obtaining
significant and substantial information relevant to the accident. The following
important factors were then identified:
2.1.21.1 The evidence involving the operational aspects of the crew’s performance in
terms of the pre-flight processes was reviewed. The Captain explained that the
following happened: “The aircraft remained on what was perceived to be still
taxiway Bravo. The taxiway edge lights illuminated in a continuous straight line
with no signage indicating the change of the two taxiways Bravo & Mike. Some of
the green centreline lights on taxiway Bravo were not illuminated in sequence,
thus leading to a false perception that the aircraft is still on taxiway Bravo. During
the taxi, after entering the taxiway Mike, the Co-pilot voiced a concern about the
width of taxiway Mike and the proximity of the building on the right side of the
taxiway. The Co-pilot could not judge the proximity of the aircraft from the
building because of the strong apron background glare. The chart used did not
have any information to warn them about taxiway Bravo and Mike intersection”.
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2.1.21.2 The information from the other two pilots (Co-pilot and Relief Pilot) was largely the
same as the Captain’s. In order to verify the claims made by the Captain, it was
important to investigate the factors involving taxiway Bravo and aircraft stand
taxilane Mike. Both taxiway Bravo and Mike were examined while BA034 was still
on the scene. The position of BA034 showed that it had taxied in the wrong way
south toward Mike apron. The investigation then had to determine the reason for
BA034 taxiing the wrong way.
(i) The CVR download information helped a great deal in drawing up a mental
picture of what happened. The information showed that during the flight
preparation phase the crew had a briefing in the cockpit which included
discussion on pre-flight, taxi and take-off. It is important to note that they
talked about the expected taxi route. The crew was expecting to be cleared
to “push out tail south, taxiing down taxiway Alfa”. They planned to “turn into
taxiway Alfa for a full length taxi and keep going the extra 200 m straight up
to the end of Runway 03”. The briefing discussion lasted for ± 7 minutes.
During the briefing the crew pointed out the high risk areas (e.g. potential
dangers and hazards) which they identified. When reaching the high risk
areas, caution was required to avoid the risk of collisions. Throughout the
briefing discussion the crew’s mind was set on the expected route using
taxiway Alfa. The evidence of this fact can be seen in the Captain asking:
“Am I looking at the right thing here, Oh! Alfa is the full length just there” and
the Co-pilot’s response was “yes, it morphs into Bravo”.
(ii) According to the crew they carried an aerodrome booklet which had a
Navtech aerodrome overview chart (South Africa – FAOR/JNB 10-2, dated
16 October 2013). The crew indicated that they used this chart to plan the
taxi route during their briefing. The Captain indicated that the taxi chart was
clipped onto the control column. Also, they did not brief from the textual
pages of the aerodrome booklet. The evidence shows that if they had briefed
from the textual page (i.e. Chart 10-6 for taxi details and cautions), they
would have seen the “caution note” regarding taxiway Bravo and aircraft
stand taxilane Mike. The caution note stated “Exercise caution when taxing
on taxiway Bravo due to confusion with apron Mike”.
Note: The review of the Navtech’s caution note information indicated that it
was not exactly the same as the one published in the South African
AIP. The evidence received from Navtech indicates that they were
complying with the AIRAC system requirements. Also, they used
business processes compliant with ASI 9100 (equivalent to ISO). With
this said, they are being audited by the British Standards Institute
(BSI) against the requirements of ASI 9100. Though they are not
regulated by aviation authorities, they have entered into a SLA with
British Airways which carries out audits on them with respect to the
SLA. It appears that there is no requirement of Navtech to reproduce
the AIP information exactly as published. However, it is important that
the information provides accurate information to the crew. The
responsibility to read the correct information and apply it lies with the
crew. The evidence is that the crew did not read the correct
information.
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(iii) According to the above information, the crew adhered to the British Airways
briefing procedure in the Operations Manual, Part A. The crew was familiar with
and participated in the standard take-off briefing procedure for the concerned
aircraft. The crew discussed the potential threats, avoiding potential risks, the
expected taxi route and restrictions. No anomaly was identified in the manner in
which they handled the briefing up to that point.
(iv) At approximately 20.18:15 UTC (22.18:15 local time), the crew completed the
briefing. The Co-pilot then transmitted to ATC stating “Speedbird 34 ready to
push-start”. The ATC response was “Speedbird 34 start, push back and face
south”. Based on the crew’s conversation inside the cockpit about “facing south”
it would appear that the ATC instruction came as a surprise to them. Their
response was to resolve the doubt by asking for clarification and making sure
that they had heard the instruction correctly. The proof of this can be seen in the
Co-pilot’s query: “Who says he thinks it was face south?” The Captain decided to
confirm the instruction with ATC by asking: “confirm push back and face south”,
to which the response was “affirm”. The ATC response was clear, precise and
direct, without any ambiguity.
(v) Crews routinely receive unexpected clearances from ATC. The crews accept
them (unless considered unsafe) and amend their plans accordingly. When
unexpected clearances are given, the crews will not usually be expected to
pause because the push-back instruction is not the one expected; they will push
back as cleared and then ask for the taxi clearance. An unexpected push-back
clearance is not a substantial change or an abnormal occurrence.
(vi) The evidence is that after the crew received the confirmation from ATC, the
response “thank you” shows that they understood the instruction. At about
20.34:31 UTC (22.34:31 local time) the Co-pilot then made a transmission in
which he told the ground handling personnel “clear to push and start facing
south”. They understood the instruction to “face south”, which would take them
down taxiway Bravo and not what was expected (“facing tail south”, which would
have taken them down taxiway Alfa). After having received the taxi clearance,
they did not alter their expectation and review the new route. If they had, they
might have foreseen the conditions on taxiway Bravo. They might have
discussed the information on the bend (“curve”) to the left near the
intersection/junction with Mike. Also, they would have been prepared to look for
cues to indicate that they were approaching the bend.
(vii) After the push-back, the crew proceeded with before start checks. From 22.32:56
to 22.36:27 UTC (20:32:56 to 20.36:27 local time) they performed a successful
engine start. With the engines running ready for taxi, the Co-pilot requested
“before taxi checks”. The Captain responded to the request and started to read
the before taxi checks. Immediately after the Captain had completed the before
taxi check, the Co-pilot made another transmission to ATC. He stated “Speedbird
34, requesting taxi”. The ATC instruction was “Speedbird 34, taxi Bravo to Cat 2
holding point, runway 03L”. Again the ATC instruction was clear, precise and
direct, without any ambiguity. The crew’s read-back was also clear, which
indicated that they received and understood the instruction. With the aircraft
cleared to taxi, the Co-pilot called for “taxi checks”. The Captain reported “clear
on the left” and Co-pilot “clear on the right”.
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(viii) The CVR download information helped to establish that during the taxi the
atmosphere inside the cockpit was very relaxed after a session of heightened
workload when completing the different checks. The Co-pilot as the handling pilot
was responsible for taxiing the aircraft at the time. He was seated in the
starboard seat. The Captain was the monitoring pilot, responsible for monitoring
the Co-pilot. He was also supposed to be on the lookout for any errors on the
flight deck and alert the Co-pilot to prevent them from becoming a hazard to
safety. He was seated in the port seat. The relief/heavy pilot, seated at the back
of the Captain and Co-pilot, had to perform tasks during cruising to allow the
Captain and Co-pilot to take their planned rest during the flight.
(ix) There was an obvious advantage to having the three skilled, trained and
experienced pilots flying the aircraft. The advantage was that they had adequate
exposure to the requirements of multicrew operations. They had the knowledge
and understanding of the objective of co-operation with one another such that the
aircraft was operated safely. Their effective and efficient interaction was to have
optimum decision making, communication, sharing of tasks, teamwork and
supervision while giving support to one another during the taxi phase. In order to
verify whether the crew displayed these characteristics (e.g. adequate exposure,
skilled, trained, experienced, knowledge and co-operation) it was necessary to
take a close look at all the cockpit activities during the taxi phase.
2.1.21.3 At approximately 20.38:31 UTC (22:38:31local time), the Co-pilot started taxiing.
He followed the route ATC had instructed them to use. When the aircraft joined
taxiway Bravo, the Co-pilot stated “I’m following this line, jinking slightly to the
right and then straight ahead”.
(i) This shows that the Co-pilot was manoeuvring BA034 to follow the centreline of
taxiway Bravo. The Co-pilot made this remark when BA034 was taxiing in the
area of intersection/junction of taxiways Bravo, Lima and India, according to the
A-SMGCS. The A-SMGCS shows BA034 turning to follow the centreline after
joining Bravo, in the area where centreline lights (distance ±180 metres) were
not installed. At 20.41:07 to 20.41:15 UTC (22.41:07 to 22.41:15 local time),
BA034 was jinking slightly to the right and taxiing south, heading 202.9º at 203
metres from Bravo apron. The A-SMGCS shows that BA034’s ground speed
was increasing from ±4.3 to 4.8 kts at the time. According to the A-SMGCS and
the FDR, from 20.41:15 to 20.43:39 UTC (22.41:15 to 22.43:39 local time) the
centreline was lighted up again. A total of 4 green centreline lights (distance
±150 metres) to the intersection. BA034 was taxiing south, heading 213º, ground
speed 13.3 kts at the time.
(ii) The taxiway green centreline lights issue did not just stop there. More anomalies
with the lighting and signage on Bravo were identified in the investigation.
The investigation determined that a total of 7 (distance ± 235 metres) of
green centreline lights were not illuminating. From the apron after the curve
leading to taxiway Bravo, 5 lights (distance ±180 metres) were not
illuminating.
On the curve leading to the Cat 2 holding point, two more lights were out
(distance ±45 metres).
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Over a distance of ±300 metres to the holding point, no lights were installed.
The total distance not illuminated was ±535 metres.
The total length of Bravo is ±1425 metres, of which ±535 metres was not
illuminated – approximately 36.84%.
The investigation determined that the direction information sign on the left
side of Bravo (±60 metres from the intersection of taxiway Bravo and taxilane
Mike) was not illuminated. This sign consists of a black inscription on a
yellow background which is supposed to glowing brightly in the direction of
approach to the intersection. It is possible that because it was not illuminated
and visible to the crew, they may have not seen it, which means that the sign
did not serve its design purpose.
Note: The crew did not do a briefing using both Charts 10-2 and 10-6 together to
obtain or familiarise themselves with relevant published information about
the expected conditions on taxiway Bravo. They would have been
prepared or alerted to look out for the centreline lights on taxiway Bravo
and for the direction information sign on the left side indicating the bend of
taxiway Bravo. Also, they were not fully prepared for or aware of the
conditions of taxiway Bravo, which is why they lost situational awareness
later during the taxi.
2.1.21.4 It is important to take note that FAOR is an international airport, licensed by the
SACAA. The airport is managed by ACSA (license holder) which, in terms of its
licensing provisions, is required to comply with ICAO and applicable regulations. ,
ACSA is in possession of an approved manual of procedures (MOP) which gives
guidance on issues of operation and outlines the procedures in the management
of the aerodrome facilities. The facilities which are of importance to the
investigation in this instance include the taxiway lighting and signage on Bravo as
identified above.
(i) According to ICAO requirements, there shall not be 2 adjacent taxiway centre
line lights unserviceable. This requirement is also set in the applicable
regulations. Therefore ACSA contravened the applicable regulations. The issue
of the unserviceable lights was investigated with ACSA and ATNS.
(ii) ACSA provided daily runway and taxiway daily inspection sheets and
maintenance checklists as proof of actions taken. The runway and taxiway
inspection checklist of the day in question had no entries of any defects related
to the centreline lights or signage on it. This information is quite strange,
because evidence exists that about the same time that BA034 was taxiing to
taxiway Bravo, ACSA ARFF was carrying out runway and taxiway inspections.
The A-SMGCS information attests to it that the ARFF vehicle FTL carried out
this inspection. It was driving in front of BA034 on taxiway Bravo passing the
area where the centreline lights and signage were unserviceable. The ARFF
personnel drove past the affected area without reporting the anomalies to the
relevant authorities. It was night, and the anomalies of centreline lights and
signage would have been clearly visible to them. Not reporting them is clearly a
violation of the applicable inspection procedure.
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(iii) ATNS also provided a response to the taxiway lights issue. ATNS indicated that
on the night in question, there were no centreline lights due to maintenance
activities being performed. ACSA was busy installing and in certain
circumstances replacing some centreline lights. Also, they indicated that taxilane
Mike did not have centreline lights, only edge lights.
Note: No evidence could be found of a NOTAM published to alert the crews of
aircraft operating at FAOR. None of the three entities (SACAA, ACSA
and ATNS) could provide evidence to show that a NOTAM had been
issued.
2.1.21.5 Another issue concerns the designation “aircraft stand taxilane” Mike. According
to the ICAO definition a taxiway is “a path on an airport connecting runways with
ramps, hangars, terminals and other facilities”. This definition applies to taxiway
Bravo, which is a path from the ramp and terminal which connects with Runway
03L. As taxiway Bravo conforms to the definition, it has to be fully equipped with
ground movement visual aids to ensure safe operation. This is the responsibility
of ACSA. But ICAO also states that there are two types of taxiways, namely the
“apron taxiway”, which “provides through taxi route across the apron or access to
an aircraft stand taxilane”, and the “aircraft stand taxilane”, which is the “portion
of an apron designed as taxiway intended to provide access to aircraft stands
only”.
(i) There is no contradiction in the way ICAO defines the taxiways. For the purpose
of international uniformity, ACSA was required by regulation to comply with the
set requirements. However, the evidence shows that ACSA identified Mike as
being a “taxilane”. ACSA stated that the use of the terms “aircraft stand taxilane”
and “taxilane” was a matter of semantics and that both terms were used
interchangeably at FAOR. The first problem that was identified with “taxilane”
Mike was that nothing like a “taxilane” in isolation is defined. If it was the intention
that Mike should be an “aircraft stand taxilane”, then in terms of the definition it
ought to have been a “portion of an apron”, which it is not. Instead, the
aerodrome layout shows that Mike conforms to a “path” leading to an apron,
which matches the definition of a taxiway. Mike in its current form does not give
“access to aircraft stands”, as an “aircraft stand taxilane” is required to.
(ii)

In the light of the above information about Mike, Mike’s contribution to the
confusing situation was identified as the following:
the name “taxilane”;
Installation of blue taxiway edge lights;
blue edge lights switched on (illuminating) at night, even when the “taxilane”
was not in use;
its smaller width compared with taxiway Bravo, but blue edge lights on the
right side identifying edge line carries straight on from Bravo to Mike;
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no information signage in vicinity of the intersection of taxiway Bravo and
Mike to identify the starting point of Mike;
the intermediate taxi-holding position marking across Mike just opposite the
Bid Air Service building;
poor visibility of the obstacle (Bid Air Services building) during night-time (no
appropriate red or white flashing lights).
(iii) All the above contributory elements were supposed to be identified by the role
player to whom the tasks were assigned. After identification, the best would
have been to bring the issue to the Airside Safety Committee to review and take
corrective actions as required. The minutes of the Airside Safety Committee
monthly meetings show no discussion item relevant to the hazards of the Bravo
and Mike intersection.
It comes as no surprise in the investigation that ACSA did not include the
issue of aircraft movements and visual aids (markings, information signs,
taxiways and runways lights) as one of the top 20 hazards at FAOR.
The above comment about aircraft movements and visual aids not being
included in the top 20 hazards is made on the back of the evidence of a
previous incident involving a British Airways B747-400 aircraft, G-GYGA,
BA056 on 20 April 2005 at FAJS (now FAOR). The circumstances of the
incident were found to be similar to those of the BA034 incident.
Note: It was found that the BA056 incident (ARS Ref:246174) was never
reported to the SACAA or AIID to investigate. All the issues relating to
the BA056 incident were resolved between the parties involved (i.e.
British Airways, EAG, ACSA and ATNS). All parties identified
contravened the State regulations by not reporting the incident.
ACSA’s response to the issue of the top 20 hazards was that prior to 2008
there was no requirement to report on it. The requirement to report annually
came in force only post 2008. ACSA points out that the airport safety forum
was not aware of the particular risk (movement of aircraft and visual aids),
therefore it could not be reported or captured. The investigation agrees with
ACSA about the requirements prior to 2008, but disagrees as regards the risk
of aircraft movements and visual aids. Surely this risk should have been
included as a Top 20 Hazard.
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2.1.21.6 The CVR download information shows that during the taxi the Captain attended to
the load sheet, switched on the radar and carried out the before take-off checks:
(i) At 20.41:33 UTC (22.41:33 local time), the Co-pilot stated that he was waiting
for the load sheet.
(ii) At 20.42:08 UTC (22.42:08 local time), the Captain was handed the load
sheet, after which he took ±38 seconds to read through it.
(iii) After reading the load sheet, at 20.42:46 UTC (22.42:46 local time) the
Captain switched on the radar.
(v) For both the load sheet and radar the Captain was occupied inside the
cockpit; he was not looking out.
(vi) According to the A-SMGCS information, the aircraft was taxiing south,
heading 213.7º, position 1100 metres from Bravo apron, with ground speed
increasing from ±7.8 to 11.8 kts at the time.
2.1.21.7 The Co-pilot called for the before take-off checks. The CVR download information
shows that at approximately 20.42:03 UTC (22.42:03 local time), the Captain said
“I’ll take the before take-off checks”. The assumption is that the Captain was
referring to the document that lists the activities to prepare the aircraft for takeoff. The Captain and Co-pilot carried out the before take-off checks. The before
take-off checks were completed about 1 min 53 sec before impact. The Captain
indicated that the before take-off checklist was completed well before the time
BA034 collided with the building. Also, he does not believe that they were
distracted while carrying out the checklist. It was the time when the aircraft was
reaching the intersection. According to the A-SMGCS information, the aircraft
was taxiing south, heading 213.5º, position 1284 metres from Bravo apron. The
ground speed increased from ±13.3 to 14.5 kts at the time.
2.1.21.8 At approximately 20.43:39 UTC (22.43:39 local time) the Captain said: “Looks like
we’re staying on ground the whole way there”, meaning that he expected to
remain on the ATC ground control frequency until the aircraft reached the
runway. According to the A-SMGCS and FDR information, this was when BA034
entered the intersection of taxiway Bravo and “aircraft stand taxilane” Mike.
BA034 was turning slightly left and right to compensate for the decrease (30
metres down to 18 metres) in the taxiway width. They were heading south
(213.0º) and maintaining a ground speed of 14.5 kts.
2.1.21.9 According to the A-SMGCS and FDR information, at 20.43:54 UTC (22.43:54
local time) BA034 was crossing the intersection. The Co-pilot immediately made
this observation and asked: “Is it me or does this taxiway feel very narrow?” The
assumption is that he was alerted by the taxiway width becoming less (12 metres
narrower). Though not supported by evidence, it would appear that the Co-pilot
was looking at the position of the blue edge lights (indicating the edge line of the
taxiway) on Mike, which helped him gauge the width of the “taxilane” from the
cockpit. Despite his concern, the Co-pilot continued straight on.
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2.1.21.10 Based on information from British Airways, the ground navigation responsibility
for taxiing is that of the Captain and Co-pilot. They are responsible for accurate
navigation and collision avoidance on the ground. There should be at least one
pilot who must display the relevant taxi chart to ensure correct interpretation of
ATC taxi instructions, to monitor taxi progress and to achieve a general
situational awareness of the airfield. Thus, a high standard of navigation must
be maintained at all times. Also, the crew must ensure that they understand the
taxi route prior to taxiing.
2.1.21.11 The investigation determined that the crew complied fully with the above
requirements. As they had visited the airport before, is can be assumed that
they were familiar with it. They continued taxiing towards the Cat 2 holding point
for take-off from Runway 03L. The crew was maintaining a high standard of
navigation. During the taxi they carried out before take-off procedure. During
this time the crew carries out checks independently, so that one person is
looking out at all times. While the before take-off procedure and checks are in
progress, both pilots’ ability to monitor taxiing progress is reduced for short
periods of time only.
2.1.21.12 The CVR download information shows that at approximately 20.43:51 UTC
(22.43:51 local time) the Co-pilot commented: “That wing is not very far from
that”. The evidence is that he was referring to the right wing.
(i)

The position of BA034 at the time was ±140 metres from the intersection
on Mike. The heading was 214.5º and the ground speed 14.0 kts.

(ii)

BA034 was approximately 10 metres from the building at the time.

(iii)

The wing proximity to the building on the right side of the taxiway was
threatening.

(iv) The Captain stated that they could not correctly judge the proximity of
BA034’s right side wing to the building because of the strong apron
background glare. ACSA had a different opinion of the matter. They
believe that only the apron high masts lights at apron Mike, which were
some 650 m away, could have been visible to the crew at that point.
These lights could not have been the source of the glare. The investigation
determined that the glare might have been from the lights on the SAA
technical building.
2.1.21.13 The evidence was that immediately after the Co-pilot had made the observation
about the wing, the collision with the building followed. The wreckage and
impact information showed that the starboard wing hit the eastern side of the
building, cutting through its halls on the second floor and completely
demolishing the upper eastern side. The severity of the impact caused
substantial structural damage to the wing.
(i) The FDR download information shows the acceleration forces (ACLONG =
+0.12 to -0.13 & ACLATE = +0.23 to -0.45) BA034 was exposed to in the
collision. BA034 had reached the ground speed of 14.5 kts at the time of the
collision.
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2.1.21.14 ATC transmitted to BA034, instructing them “Just hold your position”. The ATC
stated that he looked out to see the position of BA034 on taxiway Bravo. He was
complying with the operational requirement to survey the portions of the
aerodrome over which he had jurisdiction and exercised control. The surveying
of the portions of the aerodrome could include one of the following mediums:
visual (eyesight) inspections;
mechanical (binoculars) inspection;
electronic (radar and/or closed-circuit television) inspection.
2.1.21.15 The ATC reported that at the time when he carried out the survey, he could not
see BA034 on taxiway Bravo. He then decided to look on the A-SMGCS (radar)
and noticed a “squawk” on Mike. The A-SMGCS was detecting and tracking the
aircraft by means of the signal emitted by the transponder. Through the
interaction of the A-SMGCS and transponder, the position and identity of BA034
were displayed by the system.
2.1.21.14 The CVR download information shows that the crew engaged in a conversation
in the cockpit during the time ARFF was attending to the fuel spillage problem.
They had a discussion about the sequence of events leading to the accident.
The subject of importance in their conversation which is of particular interest is
the statements from the Co-pilot: “I saw it. It just didn’t look right. I wish I’d
stopped. It just didn’t look right. It looked too close. I didn’t pick up the fact…I
was looking for it to go straight. I didn’t see any turn off toward the end”. The
conclusion is that through lack of situational awareness he could not make
sense of or understand the events unfolding and was therefore unable to make
the right decision to stop. They had just completed before take-off checks, and
his mind was focused on the objective of getting to the runway.

CONCLUSION
3.1

Findings

3.1.1 A Boeing 747-400 aircraft operated by British Airways Airline collided with the BidAir
Services building during a taxi at FAOR. The evidence was that the aircraft headed
the wrong way, straight across the intersection/junction of taxiway Bravo and
“aircraft stand taxilane” Mike in the direction of apron Mike. The investigation
concluded that the “aircraft stand taxilane” Mike (Code Letter C) was not designed
to accommodate the B747-400 aircraft type.
3.1.2 The occupants carried on board the aircraft sustained no injury. The four BidAir
Services employees working in the building at the time of the accident sustained
minor injuries.
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3.1.3 The ATNS stated that at the time of the accident there were low traffic volumes for
ATC to control. The working conditions therefore did not have any significant
negative effect on the ATC’s performance.
3.1.4 The ATC reported that he was looking out to see the aircraft but could not see it, so
he looked on the A-SMGCS (ground radar) system and noticed a “squawk” signal of
the aircraft taxiing on Mike. This made him realise that the aircraft was going the
wrong way.
3.1.5 The evidence was that ACSA used the term “taxilane” Mike, which to them is the
same as “aircraft stand taxilane” Mike. The ICAO aerodrome design manual (Doc
9157) defines an “aircraft stand taxilane” as a portion of an apron designed as a
taxiway and intended to provide access to aircraft stands only. The investigation
concluded that “taxilane” Mike does not match the definition. ACSA is found to be
non-compliant in this regard.
3.1.6 The evidence was that ATNS had installed an A-SMGCS ground radar system at
FAOR to assist the ATCs with surveillance especially in the areas where capacity
was an issue. It was the A-SMGCS that showed the ATC the exact position of
BA034 and made it possible to contact the crew and instruct them to stop. The
problem with the A-SMGCS is that it is not currently fully commissioned; hence its
monitoring is solely at the ATC’s discretion. The ground radar system is very
important for safety, but its incompletely commissioned state does not serve
aviation safety very well. ATNS can only fully commission a Level 1 A-SMGCS
when all vehicles and aircraft operating at ORTIA are fitted with Mode-S.
3.1.7 In terms of ICAO aerodrome standards, the aerodrome authorities should identify
areas where ATC cannot clearly see the activities in a particular ground movement
area as hotspots. The evidence is that the aerodrome authority did not comply with
this requirement on taxiway Bravo.
3.1.8

In the collision, the B747 aircraft and BidAir Services building both sustained
substantial damage. Other damage caused in the accident was to the environment.
There was a large fuel spillage from the right wing, which resulted in a soil
remediation process by HazRisk Solutions. The total quantity of fuel spilled could
not be determined accurately because the fuel status information received was
inconsistent due to an administrative error.

3.1.9 The ARFF was dispatched to the scene of the B747 aircraft accident in order to give
emergency assistance. The ARFF could not immediately proceed with its rescue
and fire fighting activities because the B747’s engines were still running. They were
shut down only after the ARFF requested ATC to raise the matter with the crew of
the aircraft. The ARFF had to wait until the APU was running and the engines had
been shut down before they could continue with emergency assistance. The
assistance was limited to eliminating the fire risk by containing the fuel spillage.
3.1.10 There are currently no regulations promulgated to give the industry guidance into
damage to environment caused by aviation disasters (incidents or accidents).
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3.1.11 The ATC instructions to the aircraft crew were clear, concise and without any
ambiguity. He gave them instructions to push back, face south and taxi down
taxiway Bravo to the Cat 2 holding point for Runway 03L. The crew’s response to
the unexpected clearance to face south was to resolve the doubt by asking for
clarification from ATC. After the instruction had been clarified, their read back
indicated to ATC that they clearly understood and were ready to comply.
3.1.12 The crew reported that they pushed back and started from Alfa bay #6 facing south
and taxied on taxiway Bravo to the Cat 2 holding point, just as ATC had instructed.
However, while taxiing down Bravo, they found an anomaly in the ground
movement navigation aids (centreline lighting, information signage to identify the
turnoff of Bravo and starting point of Mike) which created a sense of confusion
about taxiway Bravo. It is noted that they never reported to ATC that they were
confused.
3.1.13 The Captain’s observation was that some of the green centreline lights on Bravo
were not illuminating in sequence, thus causing a false perception that the aircraft
was still on taxiway Bravo.
3.1.14 The ground movement navigation aids (centreline lights and direction information
signage) on taxiway Bravo was examined during the investigation. It was found that
two of the centreline lights and the information signage (left side) were
unserviceable. The investigation concluded that these two navigation aids did not
serve the design purpose, which was to appropriately guide the crew to taxi safely
on Bravo on their way to the Cat 2 holding point.
3.1.15 The evidence was that the ARFF carried out runway and taxiway inspections at
FAOR a few minutes prior to the accident. The ARFF vehicle drove past the area of
the unserviceable ground movement navigation aids, but did not report them to the
relevant authorities for corrective action. The ARFF was found to be non-compliant
with ACSA MOP and regulations in this regard.
3.1.16 The serviceability of the ground movement navigation aids (centreline lights and
signage) then caused the crew to lose situational awareness as they reached the
intersection/junction of taxiway Bravo and “aircraft stand taxilane” Mike. They
thought they were still taxiing on Bravo after crossing the intersection/junction.
3.1.17 It was evident that the crew suffered the loss of situational awareness due to the
unserviceable ground movement navigation aids (centreline lights and signage) and
simultaneously to the fact that they had no knowledge of the exact design layout of
taxiway Bravo. Therefore, when they arrived at the intersection/junction, they were
not even aware that “aircraft stand taxilane” Mike started beyond that point.
3.1.18 It was ACSA’s responsibility to ensure that the ground movement navigation aids
were maintained and inspected to keep them in a serviceable condition. It was
determined that ACSA had not kept these aids in a serviceable condition, nor did
they publish a NOTAM of the defects. ACSA was found to be acting in
contravention of ICAO, CAR and its own MOP.
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3.1.19 The evidence was that the BidAir Services building was not appropriately lit (using
relevant colours) as directed by ICAO standards so as to be clearly visible.
3.1.21 The lack of knowledge of the design layout of taxiway Bravo was a result of the
crew not informing themselves of the conditions on taxiway Bravo. The evidence
shows that they did not read the textual pages in the aerodrome booklet (i.e. Chart
10-6 for taxi details and cautions), where they would have seen the “caution note”
stating “Exercise caution when taxiing on taxiway Bravo due to confusion with apron
Mike”.
3.1.22 The taxi policy and procedure require that at least one pilot must display the
relevant taxi chart to ensure correct interpretation of ATC taxi instructions, to
monitor taxi progress and to achieve a general situational awareness of the airfield.
The investigation concluded that the chart was clipped onto the control column, but
not referred to during the taxi, which to a degree also contributed to their loss of
situational awareness.
2.1.23 An anomaly was identified in that the wording of the Navtech aeronautical
information (caution note) had not been amended or updated with the latest revision
of the South African AIP. The investigation concluded that as the crew did not read
the textual pages (Chart10-6) and were unaware of the caution note, that anomaly
did not play a role in the accident.
2.1.24 The investigation determined that Navtech is not regulated and has the right to
present the data to their clients (airlines) in their own standard format. However,
since British Airways are regulated and required to have adequate and up-to-date
route documents, the investigation determined that it is their responsibility to ensure
that the data (charts) received from Navtech and carried on board the aircraft
conform to the data in the South African AIP.
3.1.25The evidence was that the crew was not briefed on using taxiway Alfa. On all
previous visits to FAOR, the crew experience was that they were instructed to use
taxiway Alfa. Therefore, they expected ATC to clear them to use taxiway Alfa.
Hence they carried out an in-depth briefing on taxiway Alfa. The crew was using the
Navtech Aerodrome Overview Chart (South Africa – FAOR/JNB 10-2, dated 16
October 2013) during the briefing.
3.1.26 The evidence was that the SACAA was required to carry out foreign operators ramp
inspections, scheduled as per the master surveillance plan (MSP). The aim of the
inspections includes ensuring compliance with international practices relevant to
aeronautical information (charts) of airlines. The investigation concluded that the
SACAA was compliant in this regard.
3.1.27 The investigation concluded that the crew did not comply with the B747 Flight Crew
Training Manual requirements, British Airways Operations Manual, Part A (2) and
B747 FCOM Vol 1 procedures requiring them to familiarise themselves with the new
taxi route after having received the information. They did not review the new taxi
route for threats prior to taxiing.

CA 12-12a

11 JULY 2013

Page 100 of 130

3.1.28 The evidence shows that the crew had previously operated to and from FAOR. This
proves that the crew had a mental picture or they were familiar with FAOR based on
these previous visits. Also, they were found to be proficient after having undergone
relevant training and having been provided with the necessary information about
FAOR. The investigation concluded that the crew was fully equipped to ensure safe
operation.
3.1.29 The Captain stated that during the taxi after entering Mike (he was not aware at the
time that they had entered Mike), the Co-pilot voiced a concern about the width of
“taxiway” Mike. The evidence was that even after the Co-pilot had expressed
concern about its width, lack of situation awareness made him continue taxiing
straight ahead in the direction of apron Mike.
3.1.30 The Captain stated that the Co-pilot did voice concern about the proximity of the
building on the right of the “taxiway”.
3.1.31 The Captain stated that the chart 10-2 which they used did not have any information
to warn them about taxiway Bravo and Mike. The investigation concluded that they
used the incorrect chart. Still, the chart they used did have the layout of taxiway
Bravo (indicated by letters x2 B) showing that it turns to the left toward the holding
point and does not run straight ahead. Also, the chart shows clearly that beyond the
point where Bravo turns to the left, the letter “M” indicates “taxilane” Mike.
3.1.32 After the collision, the Co-pilot said: “I saw it. It just didn’t look right. I wish I’d
stopped. It just didn’t look right. It looked too close. I didn’t pick up the fact…I was
looking for it to go straight. I didn’t see any turn off toward the end”.
3.1.33There was evidence of an incident (ASR Ref: 24674 on 20 April 2005) where the
sequence of events was similar, but with exception that there was no collision. It
was also a B747-400 aircraft type which had taxied straight ahead, across the
intersection, but stopped before reaching the building. The investigation determined
that the incident was not reported to the relevant State investigation authorities
(SACAA or AIID) to investigate. The ASR shows that the parties (British Airways,
ACSA and ATNS) dealt with the incident. Corrective action was taken to improve
the aerodrome facilities (ground movement navigation aids and installation of the ASMGCS (ground radar) system).
3.2

Probable Cause

3.2.1 The loss of situational awareness caused the crew to taxi straight ahead on the
wrong path, crossing the intersection/junction of Bravo and Mike instead of following
Bravo where it turns off to the right and leads to the Category 2 holding point.
Following aircraft stand taxilane Mike; they collided with a building on the right-hand
side of Mike.
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3.3

Contributory Factors

3.3.1 Failure of the crew to carry out a briefing after they had received instruction from
ATC that the taxi route would be taxiway Bravo.
3.3.2 The lack of appropriate knowledge about the taxiway Bravo layout and relevant
information (caution notes) on threats or risks to look out for while taxiing on taxiway
Bravo en route to the Cat 2 holding point.
3.3.3 The aerodrome infrastructure problems (i.e. ground movement navigation aids
anomalies), which created a sense of confusion during the taxi.
3.3.4 Loss of situation awareness inside the cockpit causing the crew not to detect critical
cues of events as they were gradually unfolding in front of them.
3.3.5 Failure of the other crew members to respond adequately when the Co-pilot was
commenting on the cues (i.e. narrowness and proximity to the building).
3.3.6 The intersection/junction of Bravo and Mike not being identified as a hotspot area on
the charts.

4.

SAFETY RECOMMENDATIONS

4.1

It is recommended that the AAIB enter into consultations with the operator (British
Airways) about the crew’s non-adherence to applicable briefing and taxi policies,
procedures and requirements. The AAIB to communicate to AIID what the
appropriate corrective action shall be to prevent recurrence.

4.2

It is recommended that the SACAA should intensify the ramp inspections on all
foreign operators to South Africa to ensure that they comply with international air
operation standards, recommended practices and regulatory requirements in terms
of the matters raised (i.e. availability and validity of aircraft documentation)
wherever their destination in South Africa. The SACAA should also ensure that they
put in place a proper, effective and efficiently system of traceability in this regard.

4.3

It is recommended that the AAIB look into or address the matter of the revision status
of the aeronautical data issued by the third party service provider referencing the
issues raised of Navtech. It should be noted that the South African AIP is a legal
document prepared in accordance with the Standards and Recommended Practices
(SARPs) of ICAO Annex 15 of which the charts contained in it are produced in
accordance with ICAO Annex 4. Its purpose is to provide appropriate safety
information (i.e. aeronautical data) to the aviation industry; therefore operators are
to ensure that the aeronautical data they use, irrespective of the source, complies
with the information published in the South African AIP.
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4.4

It is recommended that the SACAA should finalise the commitments made to ICAO
concerning the SACAA aeronautical information service (AIS) safety oversight
responsibility over service providers, so that situations similar to the one of Navtech
will not recur in South Africa.

4.5

It is recommended that the SACAA should consult with ACSA about the
inadequacies of the ground movement infrastructure issue (e.g. taxiway centreline
green lights and signage) identified on Bravo, which may include other taxiways
and/or runways at FAOR. It is important to point out that the infrastructure
inadequacies identified there caused confusion which could have been prevented
with proper maintenance and/or infrastructure development.

4.6

It is recommended that the SACAA should intensify the safety oversight inspections
over ACSA operations relevant to the integrity of the airport infrastructure (e.g. lights
and signs) with the aim to completely prevent the recurrence of non-compliance by
ACSA with quality processes.

4.7

It is recommended that ACSA should consider complete removal of the building into
which the British Airways aircraft collided, as in future it will continue to pose a
safety risk to crews taxiing on taxiway Bravo en route to the Cat 2 holding point.
This recommendation is made based on the evidence of the ASR Ref:24674
incident during April 2005 when the aircraft stopped short of colliding with the
building, followed by this accident Ref:CA18/2/3/9257 on the day in question.

4.8

It is recommended that the SACAA should consult with AAIB about the British
Airways flight crew’s non-compliance with the clear and unambiguous taxi
instructions, which were to push back facing south using Bravo to Category 2
holding point for take-off from Runway 03L and not what they actually did, which
was to taxi full length to end of the taxiway.

4.9

It is recommended that the SACAA should consult with the AIIB about the British
Airways flight crew’s action in that they did not comply with the SOP requirement
that they should immediately have stopped when in doubt about the conditions on
taxiway Bravo during the taxi phase.

4.10

It is recommended that the SACAA should consult with ATNS about their plans to
fully commission the A-SMGCS system. This will ensure that the identified radar
system is integrated completely with ATNS’s quality control process to effectively
and efficiently carry out surveillance over ground movement areas. The aim is to
contribute to the safety and efficiency of aerodrome surface movement control
during low visibility operations (LVOs), e.g. at night, especially to provide active
alerts to controllers as a means of early warning of potential incursions and/or
taxiing into unsafe locations.
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5.

APPENDICES

5.1

Appendices A:
Copy of BA034 Flight Plan details

5.2

Appendices B:
Copy of BidAir Services Report

5.3

Appendices C:
Copy of ACSA ARFF Report

5.4

Appendices D:
Copy of ACSA Report

5.5

Appendices E:
Copy of ATNS Report

5.6

Appendices F:
Copy of BA Damage Assessment Report

5.7

Appendices G:
Copy of ACSA Facility (BidAir Building) Damage Assessment Report

5.8

Appendices H:
Copy of HazRisk Remediation Report

5.9

Appendices I:
Copy of ACSA Taxiways Maintenance & Inspections Reports

5.10

Appendices J:
Copy of Air Safety Report (ASR) Ref: 246174

5.11

Appendices K
Copy of SACAA and Navtech email communication

5.12

Appendices L
Copy of Navtech Severity Codes Matrix

5.13

Appendices M
Copy of Navtech Charts

5.14

Appendices N
Copy of ACSA Aeronautical Information Amendments

5.15

Appendices O
Copy of ATNS email communication relevant to the CL lights

5.16

Appendices P
Copy of ATNS Report relevant to NOTAM’s

-END-
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Appendices A
Copy of extract of flight plan details:

Appendices B
Copy of BidAir Services Report: (Note certain items de-identified)
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Appendices C
Copy of ACSA ARFF Report (Note certain items de-identified)

Appendices D
Copy of ACSA Report (Note certain items de-identified)

CA 12-12a

11 JULY 2013

Page 107 of 130

CA 12-12a

11 JULY 2013

Page 108 of 130

Appendices E
Copy of ATNS Report (Note certain items de-identified)
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Appendices F
Copy of aircraft damage assessment report
Item
1
2
3

Structural element

Damage location

Damage details

D-nose section

Nose skins crushed and/or missing.

L/E ribs (outside
damage area)
Stabilizing rods

OLES 1465 thru to tip of wing
(WBL 1243.75).
OLES 1465 thru to tip of wing
(WBL 1243.75).
All overwing panels (composite
design) OLES 1318 to WBL1241
All ribs from OLES 1462 thru to
the wing edge. This includes
secondary ribs and rotary
actuator ribs (OLES 1411 to
OLES 1607)
At OLES 1453.35, 1462.85 and
OLES 1411.85, 1421.35
OLES 1462 WBL 1243.75

Straps upper panel

OLES 1318 to OLES 1243

All L/E stabilising rods were either destroyed or damaged. These
attach the lower L/E panels to the ribs
Straps are damaged and missing from OLES 1318 to MSS 1560

Lower composite
panels
Wing RH Up-stop
beam
#24 Position

OLES 1425 to WBL 1241

All panels either damaged or missing.

OLES 1425 to OLES 1617

Beams are damaged and missing in this area

OLES 1329 to OLES 1401

# 25 Position
# 26 Position
# 26E Position
Front spar

OLES 1401 to OLES 1483
OLES 1483 to OLES 1555
OLES 1555 to OLES 1617
Between WS 1480 and WS
1551 (FSS 1493 TO 1566)

Front spar splice
plate
Upper wing skin
panel #1

At WS 1551 (OFSS 1571)

This is repairable IAW the SRM, The option to replace it with one
from a donor A/c is also an option
Partially severed
Missing from wing
Missing from wing
Two holes in front spar. Web, vertical stiffeners, upper and lower
chords all damaged. Production splice located at FSS 1446 and at
WS 1551. This replacement will include all vertical stiffeners,
splices and attachment brackets. The spar comprises of an upper
chord, lower chord and web assembly
Some gouges evident. Depth only known when clean-up
completed
Panel is bent and distorted from WS 1475 to WS 1547. Panel has
multiple scrapes and gouges .005" to .16" deep

Nose Beam
Overwing composite
panels
L/E ribs (in damage
area)

4

4A
4B
5
6
7
8
9
9A
9B

10

11
12

Upper vent stringers
13
14
15

Mid spar upper
Lower wing skin #1
Lower wing skin #2

Between WS 1484 and WS
1516 (BBL 127 to MSS 1558)

Lower wing skin #3

Between WS 1484 and WS
1496 (BBL 127 to WS 1496)
Stringer 9 is damaged from WS
1487 to WS 1541.
Stringer 8 is damaged from WS
1493 to WS 1538.
From WS 1485 to WS 1519
(BBL 127 to MSS 1528)
Located in the tank area,
running perpendicular to the
front spar. The FWD edge that
connects to the front spar was
found severed.
Located in the tank area,
running perpendicular to the
front spar.
Between WS 1551 to WBL
1243.75 (MSS1558 to WBL
1243, FS TO RS)

16
17

Lower stringers
18

19

Mid spar lower
WS 1484 Rib

20
WS 1516 Rib
21

22

23

Between WS 1485 and WS
1551 (BBL 127 to MSS 1558, FS
to RS)
Stringer 12/13 and 10/11
between WS 1551 and 1485.
(BBL 127 to MSS 1558)
From WS 1490 to WS 1519
(BBL127 to MSS 1519)
From BBL 127 to MSS 1558

Wing extension
Upper skin
Wing extension
Lower skin

CA 12-12a

WS 1551 through to wing tip
WBL 1243.75 (MSS 1558 to
WBL1243, front spar to rear
spar)

Nose Beam crushed and/or missing
All are either severely damaged or missing
All are either severely damaged or missing

Undamaged, but may have been stressed during incident.

Stringer 10/11 is damaged and cracked from WS 1504 to WS 1556
Stringer 12/13 is damaged and cracked from WS 1485 to WS 1560
Chord severed at WS 1485 and destroyed till O/B edge.
Panel has scrapes and gouges at WBL 1110 in a 3" x 16" area
with a max depth of .003"
Skin ruptured at this location from front spar extending 13" aft to
Stringer 6. Numerous scratches between WBL 1112 to WBL 1117
running to aft spar
Skin severed at WS 1490 from front spar to mid spar
Stringers 8 and 9 are broken and bent considerably

Chord severed at WS 1490 and destroyed till O/B edge.
Attachment post on FWD edge to be replaced. The remainder of
the rib appears in good order and requires no further repair

Found severely damaged from front spar to S-6
A number of scratches and one dent are all evident on the upper
skin. Panel has multiple minor scratches that are .001" to .004"
deep. At MSS 1660 the panel has a 6" x 2.5" x .012" smooth dent.
Panel is deflected .008" in a 2.5" x 4" area at MSS 1558 c/t the fwd
edge. (fwd of front spar).There is a 2.5" x .2" gouge on the fwd
edge at FSS 1578 to 1580.There is a 1.5" x .25" x .100" gouges at
ERSS 1465.
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Copy of aircraft damage assessment report
26
27
28
29
30

T/E structure lower
skin
Winglet assembly
RH winglet to wing
Fairings
Wing RH navigation
light/FWD fairing
Rotary actuators for
LE flap
Torque tubes

31
31

Camber Flap drive
motor
Fuel venting tubes

Area extends from WBL.1115 to
WBL.1243.75 (WS 1385 to WBL
1247)
At WBL 1243.75
At WBL 1243.75

There are a number of dents and one large hole on the T/E
wedge lower skin close to the access panels.

At WBL 1241

WBL 1241 unit is broken and destroyed.

OLES 1421 to OLES 1600

All actuators are suspect or missing from drive unit outboard

OLES 1365 to WBL 1243.75
(OLES 1400 to OLES 1597)

Either damaged or missing. Those I/B of OLES 1400 are
undamaged.

O/B most gearbox OLES 1390
to OLES 1411) was connected
to the damaged torque tubes
WS 1490 to MMS ERSS 1615

Drive unit undamaged but was connected to the damaged torque
tubes and may have sustained hidden damage

WS 1485 to WS 1520 between
S 9/10 and S 12/13
OLES 1617 between FS and LE

Ducts are damaged or missing outboard of WS1485

WS 1116 to WS 1522 behind
nose skin
From OFSS 1503 to WBL
1243.75
On T/E wedge structure and
winglet
At WBL 1243.75
At ILES 310, 416 and 992.

Ducts are destroyed from OLES 1450 to WS 1522.

Winglet is damaged substantially on all surfaces.
WBL 1241 all fairings are suspect due to contact with building

Tubing is destroyed from WS 1490 to ERSS 1558

33
34
35
36
37
38
39

Fuel ducts
Navigation light
power supply and
transformer
Anti Ice ducting
Systems – Electrical
Equipment
Electrical Equipment
Static Dischargers
Winglet attachment
Overwing panels on
I/B R/H wing

40

I/B T/E panel
41
Sheared rivet
42

43

Hard landing phase
II

Crack was found upon removal
of the wing to body fairing
fairings at the wing route
On removal of the wing to body
fairings, it was discovered that a
rivet had sheared at the wing
route area, common to the
fuselage
Some inspections are complete,
with no defects found.

Units are suspect due to incident

Wiring on front spar is severed
Should all be replaced
None
Found three areas with pulled rivets on the junction between the
front spar and leading edge. This is a common maintenance
occurrence. It is however not ideal that we have found these
following a recent D-check. Also found two areas on the L/H
wing that were similar. Will raise G.O.R. Rivets can all be
changed at facility.
It appears it may have been broken when a seal was replaced
on the wing. Will raise a G.O.R. Can be repaired at SAA facility
On closer inspection it was noted that the rivet showed signs of
fatigue and it was determined this was the cause of the shearing
and not the incident. Rivet can be replaced at SAA facility.
See attached list of items outstanding. Also added are the
requirements by Boeing to have the entire rear spar inspected to
wing route.

ABBREVIATIONS
OLES - Outborad Leading Edge Structure
ILES - Inboard Leading Edge Structure
RSS - Rear Spar Station
WBL - Wing Buttock Line
ERSS - Extended Rear Spar Station
WS - Wing Station
OFSS - Outboard Front Spar Station
MSS - Mid Spar Station
BBL - Body Buttock Line
T/E - Trailing Edge
I/B - Inboard
O/B - Outboard
L/E - Leading Edge
RS - Rear Spar
FS - Front spar
VCF - Variable Camber Flap

CA 12-12a
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Appendices G
Bird Air Service Building Structure Layout showing damage:
(i) Front Floor Plan

(ii) Eastern Side View
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(i) Southern Side View

Appendices H
Copy of Fuel Spillage Soil Remediation Reports (Note certain areas are de-identified).
Report Ref: 25 January 2014
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Report Ref: 07 March 2014
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Report Ref: 23 January 2014
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Report Ref: 24 January 2014
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Appendices I
Copies of ACSA ARFF Runway and Taxiway:
(i) Maintenance Check Sheets (Not certain areas been de-identified)
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(ii) Inspection Check Sheet (Note certain items are de-identified)

Appendices J
Copy of British Airways Air Safety Report Ref: 246174 dated 20 April 2005 (De-identified)
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Appendices K
Copy of SACAA email communication to inform British Airways & Navtech of the
changes/revisions (Note certain items de-identified)
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Appendices L
Copy of Navtech Severity Codes Matrix

Appendices M
Copies of Navtech Charts
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Appendices N
Copies of ACSA Aeronautical Information Changes/Revisions to Bravo and Mike
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Appendices O
Email Communications (e.g. ATNS response to question about the taxiway lights on Bravo).
From: xxxxxxxxx
Sent: 10 April 2014 12:34 PM
To: xxxxxxxxxx
Cc: xxxxxxxxxx
Subject: RE: Re: BAW34 accident
Hello xxxxxxxxxx
Find below my answers to the questions. The questions are very poorly phrased so I will interpret them as best I can and
attempt to provide suitable answers.

1. What I need to find out is the question around the unserviceable green taxiway centreline lights on Bravo?.
– On the day in question, there were no green centreline taxiway lights. ACSA were busy installing and in certain
circumstances replacing some centreline lights. When the night setting is selected on the mimic panel it will switch on all
edge lights and centreline lights for the taxiways that are pre-programmed. So, if taxiway B has both sets of lights they
will be switched on when this setting is selected. Furthermore, when taxiway B is on the edge and centreline lights follow
the bend in the taxiway to the runway holding points. I have been informed that the morning following the accident you
visited the scene and apparently took some photographs of the electricians working on the centreline lights. We are
looking to see if there was any notam action regarding the centreline lights. If we find anything I shall forward it too you.

2. Also, taxiway Mike edge lights been switched on that night, the reason for it?.
– On the mimic panel in the visual control room there is no provision made to individually select taxiway Mike’s edge
lights on and off. There is however various options to switch on all the taxiway edge lights for twilight and night
operations. These selections include taxiway Mike so when they are used all the taxiway lights on the airfield are set and
adjusted to these pre-programmed settings. The night setting was selected and therefore taxiway Mike’s edge lights were
on. Taxiway M has no centreline lights, only edge lights which also include the Mike apron.

3. The rescue and fire fighting service vehicle (FTL) which carried out an inspection that night. What according to ATC
records were they reporting to ATC that they are inspecting, what was the status?”.
– Find below the relevant extracts from the FAOR TOWER OCCURRENCE LOG recording the events pertaining to
FTL. The relevant inspection comments are in green font.
22 DECEMBER 2013
SUNDAY
TIME ITEM
INITIALS
OPERATIONAL COMMENT
19:00z TWR
xxxxxxxxx
Combined
20:09z RWY
xxxxxxxxx
03R clear & serviceable
20:28z RWY
xxxxxxxxx
03L clear & serviceable
20:43z ACCIDENT
xxxxxxxxx
BAW34 observed off of TXY B, towards MIKE apron. I checked with BAW34 & he advised he might have hit
something.
ACCIDENT
Crash alarm pressed after TX with BAW.
20:46z PAN PAN
xxxxxxx
From BAW34, fire crew already at aircraft.
20:50z FREQ
xxxxxxx
FTL & BAW34 moved to freq 118.1 MHz. FT Lead advised BAW34
to shut down engine 3 as there is a big fuel leak, BAW34 complied.
23 DECEMBER 2013
00:30z SACAA
xxxxxxx
– FTL to place marker boards south of SAA TECH for B closure.
01:01z Marker boards
xxxxxxx
Marker boards in place on TWY B south of SAA tech.
03:43z NOTE
xxxxxxx
Taxiway B & MIKE apron open & serviceable – aircraft at technical.
04:01zAppendices
ALARMS
Tested & serviceable X3
J xxxxxxx
04:23z RWY 03L / 21R xxxxxxx
Inspected, clear & serviceable.
04:37zAppendices
INSP
RWY 03R / 21L inspected, clear and serviceable.
L xxxxxxx
It is my understanding that you have in your possession the ASMGCS recordings for this event which should correlate
with the
information
above. Report into NOTAMs (Below summary of all NOTAM’s that were
Copy
of ATNS
I hope this helps, if there is anything more then ask and I shall attempt to answer.
effective on 22 December 2013 from 000000 – 23.59:00 UTC).
xxxxxxxxxxxxxx
Acting MATS Johannesburg | Air Traffic Services
Johannesburg ATCC
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Appendices P
Copy of ATNS Report relevant to NOTAM’s
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